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PRELIMINARY NOTE ON DAYLIGHT PHOTOGRAPHS OF 
THE PLANET VENUS AND DETERMINATION 
OF THE ROTATION PERIOD. 


By ALFRED RORDAME. 


At times of transit of Venus across the sun’s disc, a ring of light 
is seen surrounding the planet. This of itself is a proof that Venus 
is surrounded by an extensive atmosphere, which makes observations 
of its surface markings very difficult. 

I have observed Venus daily, when visible and not obscured by 
clouds, for a period of nearly 20 years, with telescopes varying in 
aperture from 4 inches to 16 inches. In that time I have made 
thousands of sketches; but the majority of them show only the phase, 
with perhaps brilliant spots at the horns of the crescent and a shaded 
terminator. On less than fifty occasions have I seen decided and un- 
mistakable markings and on six occasions only has a positive move- 
ment of the spots been observed. 


VeENus IN TRANsIT, Dec. 5, 1882. 


Allegheny Mean Time 20" 49™ Allegheny Mean Time 20" 54" 
4.5" after Ist contact 9.5" after 1st contact 


Drawing by Professor James E. Keeler, showing the dense atmosphere of Venus. 


During the earlier period of my investigations of this planet the 
great name of Schiaparelli naturally produced a bias in my mind in 
favor of the long rotation period, and it is only during the last few 
years that I have become convinced that the markings indicate a de- 
cided movement, even within the short space of an hour. 
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The markings that are to be seen on Venus are of a very diffuse and 
faint character, such as we should expect to see on a globe surrounded 
by an extensive atmosphere. They are likely openings in the cloud 
envelope, allowing us an indistinct vision of the dark body beneath, 
and are rarely of long duration. At the two poles bright patches are 
seen, sometimes at the northern extremity and again at the southern. 
Rarely are the patches visible of equal extent at both poles. The 
most reasonable explanation that can be given is that Venus like the 
earth has an accumulation of ice and snow at the poles, and presum- 
ably of a greater extent. As water vapor is no doubt abundant in 
the lower atmosphere, and the heat received from the sun of twice 
the amount received by the earth, evaporation would be more rapid, 
and the air currents that flow from the equator to the poles would 
have a much greater velocity than those of the earth. The condensa- 
tion of the water at the poles would therefore be proportionately of 
greater extent there than here. We do not see the actual ice and 
snow, but the cloud envelope in these places is presumably denser, and 
consequently appears more brilliant by reflection. 

Just within the bright limb of Venus and opposite the terminator, 
a very faint streak, less brilliant than the limb is always seen, which. 
is also no doubt a function of the atmosphere of the planet. It is 
probably the result of the great reflective power of the clouds in the 
atmosphere of Venus, increasing in proportion to the thickness of the 
atmospheric layer crossed by the visual ray, and at the limb itself we 
are looking at a much greater extent of the cloudy atmosphere. 

It is this cloudy, brilliantly reflective atmosphere which makes 
spectroscopic determination of the rotation period of little value. 

Recent spectroscopic researches by Professors St. John and Nichol- 
son at the Mt. Wilson Observatory have shown the utter absence of 
selective absorption lines in the spectrum of Venus. This is a con- 
firmation of the fact, which has been apparent to me for several years, 
that only about 25 percent of the solar rays ever penetrate the 
atmosphere of Venus, while the 75 percent which go to make up the 
albedo of the planet are reflected from the clouds in its upper 
atmosphere. 

The results obtained by these investigators showed the absence of 
all absorption lines in the spectrum of Venus. As it can not be disputed 
that the planet possesses an atmosphere, of what gases does it con- 
sist? It will not do to merely state that oxygen, for instance is not 
present in the atmosphere of Venus, because we can not find the ab- 
sorption lines in the spectrum, for the reason that the great bulk of 
oxygen may be contained in a layer below and intermixing with the 
clouds of water vapor, which forms a sort of shell surounding the 
planet. 

According to the investigation of the spectrum of Venus by 
Belopolsky, made in the evening, during greatest elongation, when 
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the planet is best seen, the spectroscope indicated a rotation period in 
the neighborhood of 29 hours. Dr. Slipher on the other hand made 
spectrograms, at the Lowell Observatory, of the planet in the daytime, 
when Venus was only a few degrees removed from the sun, and ob- 
tained a period of 48 days! Dr. W. W. Campbell, Director of the 
Lick Observatory, in a personal letter to the writer, states: “We have 
given some attention to the spectrographic velocities of the east and 
west edges of the planet Venus, but we have written very little on the 
subject. Our results seem to point to a long period rotation; at least 
several days in length and possibly a period coincident with the revolu- 
tion period around the sun.” In the light of the result obtained by 
Professors St. John and Nicholson we can readily see that the dis- 
cordant results secured by the several spectroscopists are due either 
to intrumental errors or to lines inherent in our own atmosphere. 

In making spectrograms to determinate the rotation periods of the 
outer planets, astronomers do not labor under such disadvantages, for 
the reason that these planets may be observed against the background 
of the midnight sky when the solar illumination of our own atmosphere 
is absent. In the case of Jupiter, who partly shines by his own inher- 
ent light and whose rotation is so rapid, the inclination of the lines 
is very apparent. 

When we come to making observations of Venus by the aid of the 
telescope we soon discover that definition is far superior in the day- 
time, for the reason that after sunset the intense illumination of the 
image causes a glare to surround the planet both in the refractor and 
the reflector. This is much less noticeable in the daytime, and I have 
similarly found also, that the halation effect of the photographic plate 
is affected in exactly the same manner. In order to reduce halation 
effect to a minimum in my daylight photographs, I have made use of 
films instead of plates. 

It is hardly necessary to state that making photographs of a planet 
in monochromatic light depends for success upon quite a different 
principle than that of photographing the spectrum of the same planet. 

In order to satisfy myself that the markings I have seen during all 
the years of observation of this planet are real and not illusive, I have 
used a 9-inch Alvan Clark Equatorial of exquisite definition in photo- 
graphing Venus in the daytime. By using a screen of selective wave- 
length 5,000 the sky illumination has been reduced so that a clear and 
distinct image has been secured. The negatives of July 17, 1921, all 
show markings that are very similar to those observed visually, and 
I have hopes of securing incontestable evidence of the short rotation 
period on some future occasion, should the markings remain visible 
for the necessary length of time. 

In the present state of my knowledge I have come to the conclusion 
that : 

(1) Venus is surrounded by an extensive atmosphere, probably 
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400 miles deep, as shown by the ring of light surrounding the planet 
when in transit across the sun. In this connection we should remem- 
ber that the inside limit of the shell of air which we observe in this 
manner is the surface of the cloud envelope and not the surface of the 
planet. These clouds, we have every reason to believe, float on account 
of the heat prevailing there, at a great height in the atmosphere. It 
is questionable whether the earth, if viewed from one of the nearer 
planets with a telescope, would reveal much greater amount of sur- 
face detail than Venus. Our atmosphere reflects the sunlight to a 
much greater extent than we have been accustomed to admit, and the 
visibility of the ground as determined recently by aviators, becomes 
very low with any considerable elevation. 

(2) The solid surface of Venus is very seldom seen. 

(3) The planet has a quick rotation, slightly more rapid than 
the earth. 

(4) The direction of the rotation is the same as that of other plan- 
ets, namely from west to east. 

(5) The inclination of the axis of rotation can not be more than 
15 degrees from the vertical. 

Salt Lake City, November 5, 1921. 


THE LUNAR CRATER ARISTILLUS. 


By MENTORE MAGGINI. 


Several years ago Prof. W. H. Pickering called the attention of 
astronomers to the changes that are happening in the course of one 
lunation in the lunar crater Aristillus and principally to the dark 
canal running along the north-western edge of the floor. 

The observations of the canal and its duplication require excellent 
seeing rather than an instrument of wide aperture, and excellent see- 
ing is very rare in our region. Anyway, fourteen years of planetary 
studies, especially on Mars, have shown me that in the autumn even- 
ings one can have in Florence, and particularly at Arcetri, some hours 
during which definition is excellent. I therefore wished to try if, 
in the same manner as I can see on Mars even the narrowest canals, 
I could succeed in seeing also those in Aristillus. 

The instruments used were the two following: 


9\%-inch refractor. Magnification 320 and 500. 

5-inch refractor. Magnification 200 and 300. 
The observations were taken during the years 1917, 1918 and 1920, 
and comprise fiifty-three complete drawings and partial sketches. 


During these observations I have been able to convince myself that 
the double canal was not only perfectly visible to me, but that there 
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were also visible a great number of thin lines on the inner side of the 
crater as well as i nthe outer northwestern region; these lines undergo 
notable variations during the lunar day. 

In order that the reader may have a clear idea of the importance 
of these changes, the greater part of which Professor Pickering has 
already faithfully described, I shall collect in the following pages 
the appearances which have been noticed. I beg the reader to excuse 
prolixity, but even the smallest detail may be very important in this 
kind of study. 


THE CRATER. 


The general features of the crater are shown in Fig. 1. When the 
sun begins to illuminate the floor of the crater one sees that it is 
convex shaped, or rather slightly tetrahedric, with the four corners 
placed approximately N-S, E-W. The circle appears constituted by 
four gradients which are well visible and regular on the western side, 


Fig. 1 


and are irregular and broken at the eastern side. Three brilliant 
peaks are well visible at N-W where the canal will appear, another 
is at the southern side. At about 40° of colongitude the floor begins 
to show dark stripes that may correspond to chains of hills, but much 
rather than shadows projected by the hills, these lines seem to be 
stains of the soil at the base of the hills, because, as the sun rises, 
these shadows become darker. These stripes always start from some 
very dark plats that are situated at the foot of the internal slope of 
the circus; two of these plats are visible in Fig. 2 at the extremities 
of the diameter E-W ; they are a and c of Fig. 1. 

At colongitude 70° the dark runs on the floor have reached their 
highest visibility. Six dark spots or plats are seen at the foot of the 
internal slope from which the gray stripes start; the width of the 
stripes or runs may be about 0”.6 or 0”.7. Some runs widen out at 
the point where they join the plat; it is a phenomenon that also the 
lines on Mars often show in the vicinity of the “Lacus.” Under this 
inclination of solar rays, in place of the rows of terraces one sees thin 
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gray stripes. A small dark nucleus, a source, is often to be seen here, 
between 63° and 70° of colongitude; from it two darker, thinner, 
stripes diverge, one of which meets at a right angle the double canal 
to the north of a brilliant peak; the other stripe descends along the 
floor and is prolonged towards the central peaks. 

When colongitude 70° is past and the noon of Aristillus is ap- 
proaching, the dark runs on its internal side become always less visi- 
ble, till at noon the floor of the crater appears as if it were crossed 
by large, indistinct bands. 
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At 105° of colongitude two other thin stripes start from the western 
region of the circus. One of them extends towards the central peaks, 
the other intersects the double canal and divides itself into two, in the 
vicinity of a brilliant peak on the other side of the circus. I have 
not sufficient data to decide whether these stripes are the same as 
those seen at colongitude 70°. 

Between colongitudes 105° and 117° the southern side of the circus 
becomes gray, the floor presents only some large light and dark re- 
gions, on which the relief of the hills begins to appear at colongi- 
tude 130°. 

Fig. 6 shows the change in darkness of the six plats on the floor, 
abcde f, as the lunar day, and therefore as the lunar season ad- 
vances. The graphs were obtained by taking the colongitudes as 
abscissas and the estimated darkness as ordinates. One sees that, 
plat a excepted, all other plats have reached their greatest darkness 
at colongitude 70° ; plat b is always visible, other plats appear around 
35° of colongitude. Plats a and c disappear very rapidly after noon 
or lunar summer, plats b d e f disappear very slowly, plats b and f are 
seen until sunset or the autumnal equinox. 

The color of the internal floor of Aristillus seems to me, as it does 
to Professor Pickering, yellower than the external regions and 
especially more so than the northwestern field, which is blue gray. 


Tue DousLe CANAL. 


At colongitude 15°, in the place where the canal will appear, one 
sees a dark triangular spot which extends radially to the inside of 
the crater. It begins at the third step (that is to say, the last but one 
before reaching the floor) and stops nearly at the central peaks. It 
appears that the part of this spot that one sees on the floor is due 
to a difference in the level of the ground. 

At 20° of colongitude the spot becomes lighter and the dark color 
seems to draw itself into a straight band 0”.5 wide, which crosses also 
the outer border of the crater and begins to invade the outer field. 

The first duplication of the canal has been seen by me at colongitude 
35°, on the second step of the circus; observation was very difficult. 
But at colongitude 39° it had become very evident and beautiful; if 
the seeing is very good, the two components of the double canal are 
much easier to separate than the most easy “canals” of Mars. The 
canal seems to end at the third step, while the fourth step and the 
floor are still invaded by a gray spot. On the third step the two 
components are parallel and their axes are about 0.02 of the diameter 
of the crater apart, i. e. 056; their width is about equal to the space 
between them, that is a little more than 0”.2. 

On the second step the gemination commences to diverge because 
the southern component curves, while the northern component follows 
a straight line. When the canal has reached the first step that is at 
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the extreme border of the crater, the distance between the two com- 
ponents is increased to 1”.3. The divergence continues also on the 
outer field on which I have been able to follow the canal to a distance 
greater than 7” from the border where the two components are about 
5”.5 apart. The width of the lines is the same along all their course. 

These measures were obtained directly from drawings executed 
on a large scale, and they harmonize exactly with those given by 
Professor Pickering in PopuLAR Astronomy, Vol. XXII, Nos. 5 and 9. 

At colongitude 63° the internal canal becomes less visible and the 
duplication seems to disappear. This is due to the progressive disap- 
pearance of the northern component. The other component gets wider 
and much darker till it fills the whole space which first was occupied 
by the double canal. Under these conditions, one may say that the 
canal does not exist any more. Only a large dark groove cuts the 
circus at N-W, bifurcating outwards and terminating on the inner 
side in a sharp edged triangular region which extends towards the 
central peaks bending northwards. And so till 80° of colongitude the 
canal remains invisible; at 85° the external part of the southern com- 
ponent also begins to divide. The dark band which constitutes the 
canal becomes lighter and at the noon of Aristillus one begins to see 
two very long, very thin and very well defined, stripes at the place 
where at first one saw the southern component. The two lines are 
not well distinguishable before the noon, because they run on a region 
that becomes always darker as it progresses towards the inner side of 
Aristillus. Their distance remains almost constant during all their 
course and is about 1”; their length varies from 10” to 15”. 

After noon the two stripes can be followed also across the circus 
in the floor of the crater where they unite at a very acute angle. The 
northern component of the double canal also becomes noticeable about 
90° colongitude, but now it widens in the outer field of the crater in 
a dark gray region. 

The configuration just described is maintained till 117°-120° of 
colongitude; afterwards the duplicity of the canal is no more ob- 
servable and one can only distinguish a large gray run similar to its 
aspect at 63°-80°. After 150° the aspect of Aristillus becomes again 
similar to that described at the sunrise. 


THe Outer FIELD. 


While on the floor of Aristillus and in the double canal the changes 
just described are taking place, others are happening in the field to 
the northwest of the circus and in the mountainous table lands near 
them. The variations of intensity in the field have already been de- 
scribed by Professor Pickering and therefore it is superfluous to speak 
about them. Before noon in the region that encircles Aristillus there 
are only changes of colors and the bluish gray begins to invade at 
some points the circus, till at noon it breaks up apparently in more 
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than one place, giving origin to the phenomena already described by 
the late Deseilligny under the name of “bréches illusoires’.* 

Just after noon the region to the north of the crater begins to be 
covered by thin dark straight lines intersecting at every angle. From 
100° to 115° colongitude lines keep continually appearing, so much so 
that the observer often believes himself to be the victim of illusions. 
I am convinced that the number of lines introduced into the drawings 
is less than those which I have seen, because I have omitted some of 
the narrowest lines. The conditions of light have great influence on 
their visibility and from one month to another one must place oneself 
in identical conditions to be able to see the same appearance again. 

To northwest of the field on which the double canal runs, there is a 
mountainous table land on which the first lines begin to appear, in 
every way similar to the double canal and equally directed. The flat 
hexagonal crater recorded by Professor Pickering to the north of 
Aristillus is not included in my drawings, but the region at the south 
of it, near the circus, is given there, and in it many dark lines can be 
seen, some of which cross the field, then intersect the double canal and 
are lost in the western part of the circus. The highest visibility of 
these external stripes is reached about 105° of colongitude, when 
the southern component of the double canal is also double; at 117° 
one begins to see them with difficulty, at 130° they disappear and the 
field becomes again uniform. 


Such are the observations that I have been able to make on Aristillus. 
In discussing them I have left out some particulars already described 
by Professor Pickering, such as the mode of variation of the brilliant 
peaks near the canal and the cavities of the mountainous circus of the 
east which get filled with shadows towards sunset. These were well 
seen by Deseilligny. 

Regarding the double canal, the reader will have gathered that my 
observations confirm those of Professor Pickering. But what has 
struck me, more even than that line, is the way the details vary on the 
floor and on the outer field. As soon as the runs and the little plats 
disappear the runs on the outer field become visible. By the colongi- 
tudes one sees that the runs on the floor cease to be visible at about 
30° before the noon of Aristillus, while those on the field cease 30° 
after. 

Remembering that colongitude 359° for Aristillus corresponds to 
our vernal equinox, that 89° is its summer solstice, that 179° is its 
autumnal equinox, the difference of 30° now mentioned would cor- 
respond on the earth to one month before and after the summer 
solstice. On the other hand, from the observations of Schiaparelli and 
Lowell the average time when the Martian canals were first seen to 


*I’Astronomie-Aotit, 1917, pag. 281. 
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duplicate* is at solar longitude 25°.8. Without entering on hypotheses 
we infer that a factor depending upon the season enters into the in- 
ternal and external changes of Aristillus and into their correlation. 

The same may be said regarding the double canal. There are two 
dates of duplications corresponding to the colongitude 35°-63°, mean 
49°, and colongitude 85°-130°, mean 107°.5. Of these two, the first 
coincides with supposed middle of the duplication of Martian canals 
that happened about 50°.3, while the second is rather distant from 
the second Martian date 165°. 

A prospectus of variations observed by me during the day, and 
therefore also during the lunar year, is shown by the following table: 


Coton. CANAL FLoor oF ARISTILLUS Fretp at N-W 
0°-20° Large indistinct band. _ Relief. Dark. 
35°-63° Double. Runs starting from Dark. 
the plats appear. 

63°-80° Simple large and Runs reached their Field becomes gray. 

indistinct. highest visibility. 
85°-130° Double. The southern Runs become visible. Field begins to be 
component also begins covered by thin 
to divide. dark lines intersecting 
at every angle. 
130°-179° Large indistinct band _ Relief. Dark lines disappear. 


075 wide disappearing 
at colong. 150°. 


Studying assiduously a given lunar region it is possible in a rela- 
tively short time to make a table like the preceding one. If this were 
done with many of the well known craters for their variations, one 
would perhaps find a great similarity indicating a single and exclusive- 
ly seasonal origin for the changes. 

This is what I propose doing in the near future, commencing with 
the dark fields of Gambart, at the southwest of Copernicus, that I have 
- been studying since 1909. 

Royal Observatory, Arcetri, Florence. 

July, 1921. 


DEDICATION OF THE NORMAN BRIDGE LABORATORY 
OF PHYSICS OF THE CALIFORNIA INSTITUTE 
OF TECHNOLOGY. 


By C. H. GINGRICH. 


The Norman Bridge Laboratory of Physics, of which Dr. Robert 
A. Millikan is the Director, was dedicated and formally opened for 
use, during the afternoon and evening of Saturday, January 28, 1922. 
The exercises were begun at four o’clock in the lecture room of the 
laboratory. This lecture room has a seating capacity of more than 


*W. H. Pickering, Report on Mars No. 10, page 10. 
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250 and was filled principally with scientists who had been especially 
invited to the dedication. 

Under the direction of Dr. Millikan a number of experiments were 
performed by the several members of the department of physics. 
These experiments were designed to exhibit the unique and entirely 
up-to-date features of the laboratory. One unusual point to be noted 
about the lecture room itself is the absence of any outside windows; 
the only daylight in the room being admitted through a skylight. 
Consequently in a very few seconds the room can be changed from 
daylight to total darkness, a condition necessary for many experi- 
ments with light. 

Wireless time signals from Hawaii were heard by the entire aud- 
ience; also a musical concert given in Los Angeles. Wave motion in 
water was projected on a specially adapted screen, and also a model 
atom with its central nucleus and attendant electrons was illustrated 
on the screen by placing magnetized particles on the surface of water 
in an electric field. The law of falling bodies, the simple principle of 
the aeroplane, unusual phenomena of air pressure, of electric currents, 
and of ultra-violet light were shown. 

Following this a vacuum of approximately one-millionth of an 
atmosphere was created in a very few minutes, with electric discharges 
in the tube at the various stages of decreasing pressure. Finally the 
deflection of electrons by a magnetic field was shown in honor of 
Professor H. A. Lorentz who was present, as it was this experiment 
which led Dr. Lorentz to the modern generally accepted theory of the 
structure of the atom. 

At five o’clock the auditorium of the Institute was filled to hear the 
lecture by Dr. Millikan on the subject, “Recent work on the exten- 
sion of the Ultra-Violet Spectrum and the Insight it affords into the 
Nature of Matter.” As Dr. Millikan himself has done most of the 
research along this line, the lecture proved to be of great interest, 
full of instruction, and the most recent word to be said on the subject. 

Following this meeting the guests of the occasion, several hundred 
in number, were served with an excellent supper in the dormitory 
of the Institute. This occasion also furnished an opportunity for the 
visitors to renew former acquaintances and to make new ones. 

At eight o’clock the final exercises of the day were held in the 
auditorium, which was again completely filled. Mr. Arthur H. Flem- 
ing, President of the Board of Trustees, presided. After a few intro- 
ductory sentences concerning the preset standing and the purpose 
of the Institute, he introduced Dr. Norman Bridge of Chicago, the 
donor of the Laboratory. Dr. Bridge in an exceedingly apt address 
reviewed the history of the development of Southern California and 
of the Institute, and in closing presented to the Institute what is 
doubtless the most adequately and most modernly equipped laboratory 
of physics in the world. Dr. Millikan responded and accepted the gift 
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in behalf of himself and his staff of collaborators, in behalf of the 
Institute, in behalf of Southern California, and finally in behalf of the 
spirit of Science. In closing Dr. Millikan expressed his conviction 
that in the dissemination of scientific knowledge, coupled with the 
dissemination of moral and spiritual principles, lies the hope of better 
conditions of living for the human race. 

Mr. Henry M. Robinson, Vice-president of the Board of Trustees, 
followed, and briefly pointed out the advantages afforded by this 
section for the development of the Institute into an extremely potent 
educational center, not only scientifically but socially and economically 
as well. Dr. George E. Hale, Director of the Mt. Wilson Observatory 
was then introduced. Dr. Hale called attention to the fact that the 
equipment of the Norman Bridge Laboratory now made possible the 
three-fold attack on the constitution of matter long contemplated. 
The contributing factors in this attempt to solve the most vital problem 
in physical science of the present day are the Norman Bridge Labora- 
tory of Physics, the Gates Chemical Laboratory of the California In- 
stitute of Technology, under the direction of Dr. Arthur A. Noyes, and 
the Mt. Wilson Observatory. 

The final address of the evening was made by Dr. H. A. Lorentz, 
the famous mathematical physicist of Haarlem, Holland, who is spend- 
ing ten weeks at the Institute, giving a course of lectures on General 
Physics. Dr. Lorentz, in his characteristically happy manner, referred 
to the international character of science, and predicted that this Insti- 
tute would rapidly move forward and become one of the leading 
centers of scientific thought and progress, not only of the United 
States but of the world. 

Following this meeting a reception in honor of Dr. and Mrs. 
Robert A. Millikan, and of Dr. and Mrs. Norman Bridge was held 
in the Library of the Laboratory. 

Every one present was deeply impressed by the exercises of the day 
with the feeling that the occasion marked the beginning of a new 
epoch in the development of Science in Southern California and in 
this country. 


THE TELESCOPE AS A MEASURING INSTRUMENT. 


By O. S. MARSHALL. 


T doubt if there is a more fit application of the proverb “Fools rush 
in where angels fear to tread,” than to the author of the present 
article, who had the temerity to undertake making a map of his home 
town, with absolutely not so much as a rudimentary knowledge of the 
art of surveying. 

I was in rather indifferent health, suffering with an impression 
that a season in the open air was needed to bring into better action 
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that inner urge so much talked about in some parts of our society. 
My first and chief asset, outside of the desire to wear off the hill-tops 
with my boots, was an excellent telescope, which is a very near and 
dear friend to me. I had bought it a few years back, a 40 power 


1. Mr. MarsSHALL AND HIS TELESCOPE. 


glass, for $11.00. You will observe that this is a “pre-war price.” 

It must be conceded that a telescope is far less popular for ter- 
restial work than binoculars, or even ordinary field or bird glasses. 
It requires perhaps a little more patience, if not skill, in its satisfactory 
use than these latter. But they lack a certain fascination, which is 
wrapped up in the telescope, one feature of which furnishes the cue 
to the subject in hand—that of measuring distances. My interest in 
the “machinery of a telescope” is based more in the curious than in 
the scientific temperament of mind. At least it is the use of the in- 
strument which draws my attention, rather than how the laws of optics 
are made to function through the combination of a certain number 
of pieces of glass. 

With a “lofty disdain” then for any scientific disclosures, let me 
narrate simply as I may how I turned by telescope into a yard-stick, 
and succeeded in making some rather accurate measurements in air 
line distances between objects on our earth. We may keep in mind 
that the same methods and principles employed as herein described 
are good for all ordinary telescopes. 

It is desirable to know the exact power of the telescope, if for no 
other reason than to remove a possible impression among your friends 
that you are measuring distances with anything more than a mere 
tube. Because it is possible for one of your friends to do the same 
thing with any old paste-board tube which he may happen to pick up; 


. 
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but not with such refinement as is possible with some good lenses pro- 
perly arranged in a set of telescopic tubes. 


2. SIGHTING AT A SINGLE CLAPBOARD. 


Illustration number 2 shows the observer with his instrument set 
up and aimed at a single clap-board on a house ; one clap-board fills the 
entire field as he looks with one eye through the instrument. Opening 
the other eye he sees (binocularly) numerous clap-boards seemingly 
superposed upon the one in the field of vision within the telescope. In 
the case of this observer there are so many that it is difficult to count 
them, owing to their fantom nature, coming and going. To enable 


3. Forry CLApsBoArps SEEN WITH Eye, CoverING SAME FIELD AS 
One SEEN THROUGH TELESCOPE. 
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him to count them he has an assistant place a pole on the highest ap- 
parent clap-board within the ring of vision, and “spot” that one. 
_ Similarly with the lowest apparent clap-board within the ring of 
vision. Then the boards could be tallied. 

In the present instance 40 clap-boards were enumerated. From 
this evidence the instrument is assumed to be a 40 power telescope, 
since there were 40 clapboards apparently lying upon the one within 
the field of view. The next step is to verify this result with longer 
distances and larger “targets”. Accordingly, before disturbing the 
instrument from its first setting, the actual width of the clapboard is 
taken in inches and fractions thereof; also the distance between the 
eye-end of the telescope and the clapboard sighted upon. A target 40 
times longer than the width of the clap-board is made by tacking some 
white card board pieces on a long pole, and this is set up 40 times 
farther away than the distance was found to be between the telescope 
and the clap-board. 

The dimensions in the present demonstration were, for the target, 
18.12 feet; the distance away was 1600 feet (40x40). The test re- 
vealed that the target over-lapped the field, and it had to be moved a 
further distance of 32 feet, a total of 1632 feet. 

What has been actually decided is, that for every foot within the 
field of vision, there are between the observer's eye and the object he 
is viewing within the telescope, about 90 feet. That is, the proportion 
is always 1 to 90. From all of which it follows, that, knowing the 
size of your object in the field of view you can determine with more 
or less accuracy the air-line distance between you and it. This rule 
holds good for any telescope; and one need not determine, unless he 
wishes to, the power of the instrument he is using; merely set up any 
target at a substantial distance away—1000 to 2000 feet ; the target to 
fill the field completely, and then divide his distance away by the size 
of his target, which will give the desired ratio. 

Theoretically, the distance point for the eye should be taken at 
some point between the pair of erecting lenses within the first draw 
of the instrument, conforming to the stadia principles employed by 
surveyors. But this is not a necessary requirement; errors are practi- 
cally impossible to detect from that source. The introduction of fila- 
ments or wires for exactness “spoils the sport” of guessing just the 
amount of field a given building or what-not occupies in your instru- 
ment. Bear in mind that this use of the instrument is for the sport en- 
joyed; albeit mention was made of its being useful. 

Omitting considerable interesting material then, let me teli of a 
single instance where the telescope served an economical part in estab- 
lishing an important base line in connection with making a map, to 
which reference has already been made. Before proceeding however, 
apologies should be made for the “home-brewed” transit which was 
used in the surveying process. This is just a plain brass tube 14 inches 
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long and of about half-inch “aperture,” having just a small peep hole 
for the eye-end, and some cross-hairs at the opposite end, situated 
more or less with reference to the center of the tube. Mid-way of the 
tube a half-circle is ‘‘sweat” to the tube, and has graduations for the 
half circle, from 0 to 90 degrees each way. This tube is supported by 
a hub at the center of the “limb” through which a small post projects 
and in the end of which is inserted a steel knife edge. A pendulum 
hangs freely on this knife-edge, and has a 0 line with 6 graduations 
cach side of it, making a vernier reading to 10 minutes with the grad- 
uations of the limb. The post is firmly attached to a supporting angle 
piece, which may be turned in a complete circle upon its base. The 
horizontal foot of this angle piece reaches to the graduations of the 
circular base-plate which is graduated for the full sircle; 0 line and 
horizontal angles to 10 minutes of are are readily obtained. The con- 
traption is mounted on a camera tripod, and set up with a pocket level 
and pocket compass,—smelling strongly of the “guess-by-gorra” 
method most assuredly. 

With these weapons the sanctuary of the expert surveyor was in- 
vaded and the atmosphere lacerated with a series of observations 
which the professional stalkers dignify by the choking term “triangu- 
lation.” Our first shot was a long one, some over 9000 feet; to be ex- 
act, 9105.3 feet. The physical conditions making possible this result 
were a High School building near the heart of the town, having a 
front facing due north (magnetic declination allowed) and measuring 
exactly 100.5 feet. The other fortunate condition was a hill directly 
north, its eminence affording an unobstructed view of the school build- 
ing mentioned. From that eminence, whereon the telescope was set at 
a selected spot, the school building front of 100.5 feet exactly filled 
the field of the telescope. Simply multiply that target by our 90. 
gives us the distance as already set down. For the purpose of plotting 
the map correctly this distance was corrected for inclination, after 
which the base line becomes 8950 feet. 

As an interesting commentary on this, Mr. Russell W. Porter, well 
known among scientific circles for his work in the Arctic regions, and 
much of whose work forms the basis for many of our government 
maps, became interested in the map which I had produced, not solely 
for the novel way in which the base line had been measured, but also 
that the map happens to be of his home town, as well as mine. He 
therefore proceeded to “question” my work with his theodolite and 
with my cheerful co-operation as chain-man. Together we carefully 
taped off 550 feet at a suitable place from which a series of angles 
were subsequently turned off, until the terminal points of the base line 
in question were included. With our work completed, Mr. Porter de- 
clared, as compared with his figures there was a departure from the 
original result of less than 1 foot in 1000. Whereupon he generously 
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volunteered to champion any dispute as to the accuracy of the map! 

To me it was a happy coincidence to say the least. As a recipro- 
cating test, I suggested that he verify his “taped” base line with the 
telescope, doing his own observing and calculations; which he did, 
with the result that he derived 549 feet with a fract‘on. This was not 
sufficient, but he must add, “I believe that is nearer right than our 
tape figures.” 

This is sufficient to the purpose set out for, except it might be added 
that the map was promptly taken over by a local dealer, is the only 
and official map of the town and that my health was improved, and 


the “exchequer” also helped somewhat from the interesting venture in 
fields unfamiliar. 


REPORT OF THE AMERICAN METEOR SOCIETY 
FOR 1920 AND 1921. 


By CHARLES P. OLIVIER. 


Though a short report of the work of the A. M. S. for 1920 ap- 
peared in P. A. No. 283, March 1921, yet so many belated observations 
came to light in 1921 that it seems well to give a résumé of both years 
together. As to observing, Table I gives the result for both years, in 
each case the first column giving number of nights on which observa- 
tions were made, the second the number of meteors observed. Table IT 
gives the results for telescopic meteors. Most of the observers in 
Table II are members of the American Association of Variable Star 
Observers and it is to the kind codperation of that Association that 
we are able to report so many telescopic meteors for 1921. In addi- 
tion to the magnitudes, which were the data most desired, in many 


TABLE I. TABLE II. 

OBSERVER 1920 1921 OBSERVER 1921 
Ball, N. P. 39 665 29 470. Alden, H. L. 29 
Bessey, Mrs. G. H. 1 43 Bouton, T. C. W. 6* 
Brooks, D. z 116 Campbell, L. 3 
Carr, F. J. 2 78 Chandra, R. G. 1 
Dole, R. M. 1 20 «13 308 McAteer, C. Y. 17 
Haisly, W. B. 1 7 Mitchell, S. A. 2 
Hempel, Miss K. 5 31 2 8 Olcott, W. T. 3 
McIntosh, R. 5 87 3 65 Olivier, C. P. 6 
Koep, J. 4 55 i 8 472 Peltier, L. C. 8 
Olivier, C. P. 5 81 Peters, J. L. 5 
Partello, J. M. T. 4 60 5 17 Suter, R. O. Jr. 3 
Peck, A. L. 1 12 Vrooman, H. W. 2 
Peters, J. L. 3 50 1 112 Watson, P.S. 1 
Suter, BR. ©. Jr. 4 71 7 52 Young, Miss A. S. 2 
Tomkins, T. K. 2 19 — 
Misc. 8 11 Total 88 
Total 76 1280 71 = 1638 


*3 in 1920. 3 in 1921. 
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cases observers sent in careful notes of the paths, velocity and appear- 
ance of these telescopic meteors. All of these data are interesting and 
important. The writer desires to express his sincere appreciation to 
the A. A. V. S. O. for this assistance and his hope that it may be 
continued. Combining Tables I and II, 3006 meteors were reported. 

On 1921 August 9 to 12 inclusive, plans for codperative observing 
were formed by C. P. Olivier, assisted by John Koep, working at the 
McCormick Observatory, (Station 1), and Donald Brooks working at 
Washington, D. C., (Station 2). Cloudy weather, with clear breaks 
which unfortunately did not come simultaneously at both stations ex- 
cept on one night, ruined most of our plans, but on Aug. 10 something 
was accomplished. The brilliance of individual meteors and the num- 
bers seen during clear intervals indicate that the 1921 return of the 
Perseids was a remarkably good one. The writer has worked out the 
real heights of 7 meteors, using the duplicate method given in Contri- 
butions from Lick Observatory No. 5. It will be seen that some of 
the resulting heights, which appear in Table III, are very satisfactory, 
but others differ from their checks more than desirable. It can only 
be pointed out that unless this duplicate method is used there is no 
check on the accuracy of the work. It is greatly to be regretted that 
most observers give only one result and hence the reader can form no 
idea of whether any given observation is good or bad. Certain experi- 


; TABLE III. 
Meteor E.S. Time Maen. BEGINNING EnpD Notes 
Av. Av. 
h m 7 m m m m 
107 S1 11 17 32 3 72.1 53.5 
5 $2 2 76.5 
110 S1 11 30 20 1 58.6 476 
7 $2 1 73.3 "S47 
167 S1 14 00 40 0 70.5 ani 61.4 ren 
1 68.1 703 erseid. 
171 S1 14 09 09 2 70.1 55.1 
53 S2 4 a: 
184 S1 14 26 30 2 48.6 28.1 
49.6? 38.5? Almost certainly not 
60 S2 0 50.5 48.9 a real coincidence. 
187 Sl 14 35 12 2 63.4 448 
61 S2 1 
198 Sl 14 48 30 —1 90.5 65.3 


71.6 56.5 Avg. for 6 Perseids. 


Suggestions Regarding Gravitation 155 


ments were also made with a 6-inch and two 5-inch cameras, but only 
one excellent and three uncertain meteor paths were found on the 
plates. Still the results were not without promise and will be repeated 
in 1922 on a larger scale. 

The work of the A. M. S. for the years 1914-1918 inclusive, includ- 
ing 22,000 observations, has been issued as Part 7, Vol. II, Publica- 
tions of the Leander McCormick Observatory, University of Virginia. 
This publication, which was prepared by the writer, is 68 pages long 
and contains a résumé of all the results obtained, as well as numerous 
tables giving the data used. There is also included a discussion of 
meteoric problems, and methods used and in prospect for solving 
them. This has been sent to all contributing members of the A. M. S. 
whose addresses were at hand. If anyone has failed to receive his 
copy, it will be mailed to him on notification. 

As to 1922, most of the principal meteor showers will be at maxi- 
mum when the moon is out of the way. It is therefore hoped that 
much more work will be done than in 1921, when the contrary was 
largely the case. As always maps, blanks and instructions for the 
work may be obtained on application, and a cordial invitation is ex- 
tended to persons interested in astronomy—especially those who have 
no telescopes—to join in our work. 

1922 Jan. 16., Leander McCormick Observatory, 

University of Virginia. 


SUGGESTIONS REGARDING GRAVITATION. 


By WM. H. PICKERING. 


It may be suggested in the first place that those who have, until 
recently, attempted to explain this very remarkable property of matter 
have taken an entirely wrong point of view of it. They have taken 
their origin in the wrong place, and have started with a fixed body, 
instead of with one that was freely moving. The universal condition 
of all matter is free motion. This gliding of matter through space we 
may consider to be its normal and constant condition. If we attempt 
to hinder this, all that we can possibly do is to fasten a small piece of 
matter to a larger one which is already in free motion. 

If we attach a stone to a spring balance suspended from a para- 
chute, and let it fall freely, the weight of the stone will at first be 
zero. It will then increase as the parachute begins to open, until a 
uniform velocity is attained. The rate at which the weight will 
increase will be by no means uniform, however, and during a portion 
of the time the weight may even exceed its value when later the para- 
chute acquires a uniform velocity. At that time no matter what this 
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velocity may be, the weight will be the same as when the stone is rest- 
ing on the ground. In the case of the stationary stone, what we ordi- 
narily call its weight is simply only a particular case of the general one 
of a stone in uniform motion, in other words one whose acceleration 
is zero. No stone is ever really stationary. If by means of a cord from 
a balloon the speed of the parachute be further retarded, the weight of 
the stone will be further increased. On the other hand, if we attach 
a cord to a falling stone, and pull it down faster than it would natur- 
ally fall, the stone will be endowed with negative gravity, in amount 
depending on the acceleration which we impart to it. 

All this goes to show that this so-called gravitative force or weight, 
is a variable quantity,—plus or minus, depending at all times merely 
on the velocity of the stone relatively to its normal velocity as a freely 
falling body. In short the so-called gravitative force is only a mani- 
festation of inertia, and we now see that the real gravitation is not a 
force at all, but rather a condition of matter. The force which we 
usually associate with gravitation in our minds is an entirely indepen- 
dent effect, occurring, like the so-called centrifugal force, only in the 
case of restrained bodies. In the case of freely moving body, like a 
stone dropped or thrown from the hand, or a planet revolving about 
the sun, these two forces, gravitational and centrifugal, do not exist 
at all. In order to explain gravitation therefore we must free our 
minds entirely from the idea of force, which has nothing to do with 
gravitation, and consider matter merely when in a state of free and in- 
dependent motion. 

Let us first recognize then that the other surrounding matter is 
penetrated by lines or tubes of force, in number proportional to the 
number of electrons that the mass contains. We may indicate their 
existence and determine their direction if we imagine a copper bar 
several miles in length, supported near the Earth on a transverse axis, 
like a dipping needle. This will indicate that the lines are strictly 
radial and that they extend out to infinity, or at least to as far as 
gravitation extends. Let us now make our first and only unproved 
assumption, namely that the ether tends to squeeze matter along these 
lines of force with a uniform acceleration, in the direction of the body 
which produces them. Admitting that, then the law of gravitation 
follows. Furthermore we have done away with two relations that 
have always heretofore been considered very difficult, if not impos- 
sible to understand. One was why one mass of matter should attract 
another, and the other was how any attraction whatever could oceur 
at a distance across space. In point of fact matter does not attract 
other freely moving matter, either when near at hand, or at a dis- 
tance. The apparent attraction observed for restrained matter is 
due simply to ether pressure. 

December 3, 1921. 
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TWENTY-SEVENTH MEETING OF THE AMERICAN 
ASTRONOMICAL SOCIETY. 


ABSTRACTS OF PAPERS. 


(Continued from page 100.) 


A TEST OF TWO METHODS OF MEASURING PARALLAX PLATES. 


By Jennie V. FRANCE. 


Last summer I measured some parallax plates by two different 
methods: first with the reversing prism and second by rotating the 
plate 180° in the machine. It was known that measures by rotating the 
plate takes longer time than with the reversing prism but are more 
accurate, so this work was done to show the percentage difference. 

There were six regions measured consisting of 95 plates in all. Each 
plate had a single parallax star and four comparison stars of three 
images each. Each image received three settings in direct position 
and three in reversed position and the parallax star was measured 
twice. Each image received those three settings regardless of whether 
they agreed or not in order that the test for time should be fair. Only 
the time consumed in measuring after the plate was oriented in the 
machine was counted—the orientation being the same in both cases. 

The reductions of the measures, up to the least squares solution, 
with the reversing prism consist in taking the mean of the direct and 
reverse readings, which can be done mentally, and multiplying by the 
dependences; while by rotating the plate the reverse readings, being 
in a different part of the scale, must be subtracted from a constant and 
the mean of these results and the direct readings taken, then multiplied 
by the dependences. 

From 95 plates we found that the average time for measuring one 
plate by use of the reversing prism was 17.8 min., and by rotating the 
plate 23.0 min.—30 percent longer. 

The average time for the computing up to the least square solution 
for one plate with the reversing prism was found to be 10.5 min.; by 
rotating the plate 16.0 min., which is 54 percent longer. 

For an average region of fifteen plates: 


With prism By rotating 


The time for measuring and reducing the plates: 420 min. 585 min. 
Time for least square solution: 135 min. 135 min. 
555 720 —30% larger 


The probable errors for plate of unit weight are: 
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With Prism Rotating 
+0.033 +0.032 

025 .020 

024 .021 

027 024 

.020 015 

.020 019 

Mean =+0.0248 +0.0218 —12% less. 


THE USE OF THE STEREO-COMPARATOR IN DETERMINING 
PROPER MOTIONS. 


By Caro.ine E. Furness. 


The paper gives a preliminary statement of work undertaken to test 
the use of the stereo-comparator in determining proper motion from 
plates taken at Helsingfors with the astrographic telescope. Tests 
were first made of the stability of the instrument which, on account of 
its large size, is usually susceptible to changes in temperature. Par- 
ticular pains were taken to keep temperature of the room uniform while 
measuring. The mean error of a measured distance on a single plate 
was in X, e== +0.0037 mm; and in Y, e= +0.0048 mm. While the 
mean error of a measured distance on both plates was found to be in 
X, e= +0.0039 mm; and in Y, e—=+0.0048mm. The latter was 
obtained from control stars which were measured twice during each 
sitting. The agreement is satisfactory. 

Successful determinations of proper motion have been made by 
van Maanen with long focus instruments where 1mm on the plate 
equals 8”.5. On the Helsingfors plates 1 mm = 60” and further tests 
will be required to show whether the interval in time between the 
plates, ten years, is suffcient to determine proper motion on plates of 
such small scale. 


The measurements and reductions were made by Miss M. Alberta 
Hawes. 


DAYLIGHT OBSERVATIONS WITH A TRANSIT CIRCLE. 
By J. C. 


During the years 1916-18, a list of 124 stars was observed with the 
6-inch transit circle of the U. S. Naval Observatory to determine the 
difference between day and night observations. The instrument was 
equipped with a self-registering micrometer and a reversing prism, 
each observation being made with the prism in two positions. The 
results, based on over 5,000 observations, are given in the following 
tables. 
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Day minus Night Right Ascensions 
(Multiplied by cos S) 

— Morning Afternoon 
Declination Pe: 1. Pee Per.4 Per.5 Per. 6 
—30° to — 5° +5008, —s010, —s005; +8002, —%004 
—5 +20 —.001; +.001, -+.010, —.003; —.011, —.012, 
+20 Zen. +.001s +.006.. +.010. +.009% —.013; —.004, 
84 —.0042 .000; 004, —.009s —.0144 —.0105 

Day minus Night Declinations 

pk Morning Afternoon 
Declination Per.1 Per. 2 Per.3 Per.4 Per. 5 Per. 6 
—30° to — 5° +0714, +0713; +0734, +0723. 0700, +0703, End shutters 
—5 “420 — .10; — .11, — .25, — .52; — .39, — .2]s 
+20 “ Zen. + .10; — .07. — .39% — .27, — .26; — .10, } Top shutters 
Zen. “ 84 — .03. — .19, — .22; — .19; — .23, — .00, J 

84 “ 115 + .072. — .353 —1.062 — .96, — .48: — .27. End shutters 


The subscripts indicate weights where weight 1 corresponds to 25 
observations. Period 1 comprises the time from 20 minutes before, to 
1 hour after, sunrise. Period 6 includes the time from 1 hour before, 
to 20 minutes after, sunset. The other periods divide the remainder 
of the day equally. 

The day right ascensions are, in general, slightly smaller in the 
afternoon than at night; in the morning, the reverse is true. In the 
daylight declinations, an apparent discontinuity exists in passing from 
stars observed through the end shutters, to stars observed through the 
top shutters. This discontinuity, which reaches a maximum of nearly 
a second of arc at noon, is confirmed by a series of 1000 observed decli- 
nations of the sun, made with the same instrument during the years 
1911-18. From March 3 to October 5, the sun is observed through the 
top shutters and, during the remainder of the year, through the end 
shutters. 

The following table gives the observed corrections to the ephemeris 
declination of the sun, combined into monthly means. 


Observed Declination of the Sun 


O—C O—C 
Month Ad U2 Month 46 V1 U2 
January +1701 —0"04 0706 July . —O0"89 +0707 —O"11 
February -+1.19 + .32 + .08 August —0.83 — 07 —.01 
March +0.18 — .29 + .01 September —0.69 — .32 + .08 
April —0.37 —.31 —.10 October 40.25 + .10 — .02 
May —0.48 + —.O01 November -+0.67 + .03 — .09 
June —0.52 . + .36 + .13 December +1.02 + .05 + .08 


The discontinuity, between February and March, and again, between 
September and October, is apparent. The quantities v, and v, are 


residuals, resulting from solutions to determine corrections to the 
sun’s tabular longitude and to the obliquity of the ecliptic, with and 
without a term for discontinuity. The value of the discontinuity, de- 
rived from the solution, is 1”.18 and the sums of the squares of the 
residuals are respectively 0.54 and 0.07. 
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* DAILY VARIATION IN CLOCK CORRECTIONS AND RATES. 


By J. C. HAMMonp. 

The following differences between day and night clock corrections 
are based on about 3000 observations made with the 6-inch transit 
circle of the U. S. Naval Observatory during the years 1916-18. All 
these observations were made with a self-registering micrometer. 


Day minus Night Clock Corrections 


Morning Afternoon 
Early Middle Late Early Middle Late 
—001 —$002 —8007 —8003 +5011 +8007 


Clock corrections determined shortly before sunset are larger than 
those shortly after sunrise by about 0°.01. 

During the years 1911-16, clock stars were not observed in the 
afternoon. The following table, based on about 5000 observations, 
gives the differences between the morning and night clock corrections 
for each quarter of a year, from June, 1911, to September, 1918. The 
subscripts indicate the number of differences in each mean. The clock 
corrections in the morning and evening were brought to a common 
epoch by the use of the mean clock rate from night to night. The 
same person observed in the morning and the following evening. 


9 a. M. minus 9 Pp. mM. Clock Corrections 


1911 1912 1913 1914 
Dee. Zito Mar. +8002,, +8006, 
Mar. Zito June 21 —.007,, —.0144 —.013,, 
June 21 to Sept. 21 —.002:, +.001, —.012, + .00629 
Sept. 21 to Dec. 21 +.004,; +.0032 — .006:, 00022 
Means (unweighted) .000 —.008 000 


9 a. M. minus 9 p. M. Clock Corrections—continued 


Means 
1915 1916 1917 1918 (weighted) 
Dec. 21 to Mar. 21 +8003, 3000,  —8003 
Mar. 21 to June 21 —.009., —.014 —.026, —.015, —.013 
June 21 to Sept. 21 .000., + .0042, +.002,, + .007, +.001 
Sept. 21 to Dec. 21 —.009., —.001,6 ee ee —.002 
Means (unweighted) —.004 —.008 —.004 


During the winter months, there were many nights when two clock 
corrections were determined, one early and the other late in the night. 
In general the interval between the clock corrections is five or six 
hours, and each depends on eight clock stars. For these nights, the 
hourly clock rate, determined from observations on a single night, was 
compared with the mean rate from night to night. 


Hourly Rate (9 p. M. to 3 A. M.) minus the Mean Hourly Rate from 
Night to Night 


Year No. of Nights Difference Probable Error 
1912-13 28 —s0029 +s0004 
1913-14 45 +.0001 = .0004 
1915-16 41 +.0013 = .0004 


Unweighted Mean = —80005; Weighted Mean =—$0002 
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The hourly rate during the night agrees with the mean rate within 
the limits of accidental errors of observation. The differences between 
the day and night clock corrections may well be attributed to at- 
mospheric causes, varying with the time of day, the locality and with 
the construction of the observing house, rather than to a systematic 
daily variation in the rate of the clock. 


KEPLER’S PROBLEM FOR HIGH PLANETARY ECCENTRICITIES. 
By Hersert A. Howe. 


An approximate value, E’, of the eccentric anomaly is obtained by 
Grunert’s formula 


+e 


1 
tan (E’—%M) = tan 4% M. 


—e 
The value of 2) = E’— M — sin (E’— M) is then taken from a 
special table. Let 


n sin 2 (E’—n) — 
s= e n 
1—ecos (E’—n) 2[1—e cos(E’— n) 
and 
4e€=2(s—sinz). 
Then 
2 (E’ — zs) 


1—ecos (E’ 1—ecos (E’ —s) 

The final terms in the above expressions for z and /:’—E may be 
obtained by four-place logarithms if the rest of the computing is with 
seven-place tables, angles being carried to hundredths of a_ second. 
For all asteroid orbits of high eccentricity the error of the formula 
for E’—E is negligible in seven-place computing, except for the orbit 
of 1920 H Z which has an eccentricity of 0.65. In this case the maxi- 
mum error of the formula is probably 0”.02. 


THE LATITUDE OF UKIAH AND THE MOTION OF THE POLE. 
By Wa D. LAMBERT. 


Professor A. C. Lawson, in support of his explanation of certain 
earth movements in California, brings forward the evidence afforded 
by the astronomic latitudes at Ukiah, California, one of the stations 
of the International Latitude Service. These latitudes show an ap- 
parent increase of about 0”.01 a year, which is explained as an actual 
northward shifting of the crust at Ukiah relative to its substratum. 
Ukiah is somewhat outside of the region in which the existence of large 
earth movements has been proved by the evidence of triangulation 
executed at different dates. The attempt is made in this paper to 
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see whether the astronomical evidence at Ukiah may properly be in- 
terpreted otherwise than as indicating a creep of the surface strata. 

It is found that the other stations of the International Latitude 
Service show increases or decreases of the same order of magnitude as 
that of Ukiah, the general tendency being toward an increase, a feature 
especially noticeable toward the end of the period of observation. At 
Gaithersburg, Maryland, the rate of increase even exceeds that at 
Ukiah. The universality of these changes and their apparent depend- 
ence on the longitude of the station make it natural to seek an ex- 
planation in the displacement of the earth’s pole toward those stations 
showing the most rapid increases. It is found that the observed rates 
of change may be satisfied within reasonable limits by a shifting of 
the north pole toward the equator along the meridian of 77° west of 
Greenwich at the rate of about 0”.0050 a year combined with a cumu- 
lative correction to the average declination of the stars used, a correc- 
tion varying with the time as the program of the stars varies. A 
brief discussion is given of the geophysical aspects of such a shifting 
of the pole. 

Certain incidental results of the investigation are also mentioned, in 
particular a rough confirmation of Helmert’s work on the figure of the 
earth and its moments of inertia as deduced from gravity observations. 
The minimum equatorial radius, as determined by the latitude observa- 
tions, appears to be near longitude 90° west, and the difference be- 
tween the maximum and minimum equatorial radii to be of the order 
of magnitude of 300 meters. Helmert’s corresponding results from 
gravity observations are 107° west and 230 meters. Even a rough 
confirmation is of value, on account of the presence in the observed 
values of gravity of systematic influences due to local geological and 
topographical conditions, and also on account of the fact that good 
determinations of gravity are possible only on one-fourth of the 
earth’s surface, that is, on land. The results on the moments of 
inertia, etc., as deduced from the observations of the International 
Latitude Service are subject to a correction, probably small but not 
yet precisely evaluated, for the mobility of the ocean waters. 

The full discussion will be issued as a special publication of the 
U. S. Coast and Geodetic Survey. A shorter account will appear in 
the Journal of the Washington Academy of Sciences, probably in 
February, 1922. 


THE DISCOVERY OF FAINT NEBULAR STRUCTURE AROUND 
R AQUARII. 
By C. O. LAmMpLanp. 


The remarkable character of the spectrum of the long-period varia- 
ble R Aquarii has made it an object of great interest. A peculiar 
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formation of nebular matter surrounding the star was discovered by 
recent photographs taken with the 40-inch Lowell reflector. The most 
conspicuous detail of this structure is an oval-shaped configuration 
composed of arcs of well-defined nebular filaments. The formation, 
in which the star is centrally and symmetrically placed, reminds one 
of the arcs bounding the double convex lens-shaped figure (width : 
length ::1:5, approximately) formed by the intersecting circular 
arcs struck with compasses in erecting a perpendicular bisector of a 
line segment. The arcs extend beyond the intersections and are shown 
as small nibs or projections on the ansae. The position angle of the 
longer axis of the formation is about 90°, and the greatest extent of 
the faint structure in this direction is a little more than two minutes 
of arc. The detail described was well shown on three negatives made 
on different nights. A greater extent of nebulosity will probably be 
brought out with considerably longer exposures. 

The spectrum of R Aquarii, in common with most of the long- 
period variables, is catalogued as type Md. The anomalous character 
of the spectrum of this star was discovered by Dr. Merrill with the 
100-inch reflector of the Mount Wilson Observatory in October 1919. 
He found superposed on the normal Md spectrum several nebular 
lines characteristic of gaseous nebulae. It is the only known instance 
of a late type star spectrum associated with nebular lines, and it has 
been a puzzling problem to account for the presence of these anomal- 
ous lines. The finding of nebular matter about the star will no doubt 
be of value in accounting for the unique character of the star’s 
spectrum. 

The available spectrum observations were briefly discussed, and 
the evidence appears clearly to indicate that the origin of the nebu- 
lar lines in the photographs thus far made must be in the apparent 
star image and not in the detail shown on the direct photographs. 
Attention was called to the need of additional observational data to 
clear up certain points. It should be helpful to have direct evidence 
as to the character of the light from the structure around the star. 
The presence of the nebular lines in the star’s spectrum would sug- 
gest as more probable that the nebulosity will be found to shine by 
inherent light than by reflected light. The great range in the varia- 
tion of the light of the star should make it feasible to test the re- 
flection hypothesis by direct photographic observations of the nebular 
detail. When the star falls off in brightness, and with more favor- 
able observing conditions, it may be possible to determine definitely 
if the nebular filaments or structure are joined to the star, or if the 
star is embedded in nebular matter. Further attempts should be made 
to resolve the apparent star image by the most powerful means, visu- 
ally and photographically. 

Extracts were quoted from Merrill’s spectrum observations of the 
star. Reference is here made to his important published work in 
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Contributions from the Mount Wilson Observatory No. 206, and the 
bibliography there given. 

Remarks were added in connection with possible interpretations of 
the observational data. Are we dealing with an unusual type of 
nebula? The appearance of the image on the direct photographs, 
and the spectrographic evidence, suggest that the nebular structure 
around R Aquarii is connected with the star. The remote probability 
of an accidental projection, or transit, of a nebula and a star was 
mentioned, and also the possibility of an encounter of a nebula with 
a star merging into a system presenting the spectral characteristics 
and the apparent structure we see in the partial knowledge we have 
from the data thus far gathered. It should be possible to secure im- 
portant new evidence, both spectrographically and with direct photo- 
graphs, when the star is again favorably placed for observation. 


PRELIMINARY DISCUSSION OF THE CORRECTION TO THE CON- 
STANT OF NUTATION FROM DAY AND NIGHT OBSERVA- 
TIONS IN DECLINATION OF a LYRAE. 


By ELeanor A. LAmMson AND Geo. A. HILL. 


Observations for the declination of a Lyrae with the prime vertical 
transit instrument of the Naval Observatory were started by Geo. A. 
Hill in July 1893, and were continued throughout each year to Decem- 
ber 1912. With a mass of over 1700 observations taken by one 
observer a correction to the adopted nutation constant, 9”.2240, has 
been obtained. 

The observations were reduced to the epoch 1900.0 using the 
proper motion -+-0".301, based upon a least squares solution of the 
observations themselves, the aberration constant 20”.50, the nutation 
constant 9”.2240, and are corrected for variation of latitude. 

It was early seen that there is a difference between the value of 
the declination as determined in the day and that determined at night. 
To represent this difference graphically a mean of all of the night 
observations was obtained and the difference between the individual 
observations, both day and night, and the night mean was then formed, 
in the sense (O — C), the residuals being obtained for each hundredth 
of a year for each year. The residuals were plotted in decimals of a 
year after being combined in means of about forty each and a smooth 
curve drawn through them. 

The curve follows the zero line fairly well from the first of May to 
the end of September, as would be expected, since this is the period 
covered by a Lyrae as a night object. When the star is observed in 
the daylight, however, the correction to the zero line becomes quite 
noticeable. As the star comes out of the evening twilight and transits 
in the day time the correction increases in value as the times of transit 
approach noon, reaching the maximum of over half a second of arc 
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at the end of the year when the star transits at noon. The value then 
decreases as the time of transit recedes from noon into the morning 
twilight. 

From the foregoing it seemed inadvisable to combine the daylight 
observations, as they stand, with those taken at night and consequently 
the night observations alone were first discussed. 

The mean declination of all night observations was obtained for 
each year, 20 years in all, together with the probable error of this 
mean declination and the weight corresponding to the probable errors 
of observation. 

From twenty equations of condition following the usual form of 
solution where the coefficient of nutation \ is given as 


N = + 0.745 cosasin2 —1.000sin acos2 
— 0.119 cos a sin 2© + 0.129 sin a cos 2©) 


the resulting correction v to the adopted constant of nutation 9”.2240 
was obtained, viz, 
vy = —070123 + 07001 
based upon 813 night observations. 
The individual daylight observations were then corrected to reduce 
them to the night system by the application of corrections taken from 
the curve. The means were determined for each year with proba- 


ble errors as in the night observations. The solution for the correction 
to the nutation constant gave 


v = +070989 + 07011 
based upon 897 observations. 

The solution using the night observations combined with the correct- 
ed daylight observations gave 

vy = +070306 + 07003 

based upon 1710 observations. 

From the foregoing discussion we obtain three values of the con- 
stant of nutation based on prime vertical observations in 1893-1912. 

813 night observations 9”2240 — 070123 = 972117 + 07001 


897 day observations 9.2240 + 0.0989 = 9.3229 + 0.011 
1710 day and night observations 9.2240 + 0.0306 = 9.2546 + 0.003 


THE MASSES OF VISUAL BINARY STARS. 


By Joun A. MILLER AND JoHN H. Pitman. 


The original parallax problem of the Sproul Observatory was 
built around a desire to determine the masses of stars. 
discusses the results obtained and their reliability. 

In most cases the components of the double stars are so near each 
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other that the combined images on our plates are sensibly round and 
in the measurements we have bisected this image. The question 
naturally arose as to whether or not the revolution of the close pairs 
would not change the shape of this image sufficiently to seriously 
vitiate the determinations of the parallax. Investigation of this 
question leads us to the opinion that the parallaxes of double stars 
are as reliable as those of single stars. 

The systems for which the parallaxes and masses are given are 
divided into three classes. The first class contains those systems 
with well determined parallaxes and well determined orbits; the 
second class those where the orbits are not well determined or the 
parallaxes are not so accurate; the third class contains those where 
there has been only one determination of the parallax or the parallax 
determinations have been very discordant. 

Including the B type stars whose parallaxes are determined from 
spectroscopic and photometric orbits, the results, for the first class 
are exhibited in the following table: 


Type B A F G K .M 
Number of Systems 8 8 11 6 S 2 
Average Mass 14:91 3.40 3.92 1.77 i157 0.65 


This shows a marked decrease in mass as we go from the earlier 
to the later type stars. The same is true in the second and _ third 
classes but the individual masses are not as accordant as those given 
above. 

A table is given of binary systems for which it may be possible to 
obtain the relative radial velocities of the components and thus obtain 
sufficient data to compute the parallaxes by Rambaut’s equation. If 
it is possible to secure a sufficient number of such parallaxes, we 
should be able to obtain considerable information as to the parallaxes 
of the comparison stars and the systematic errors of the various 
observers. 


This paper will be published in detail in the near future. 


THE POSITION OF NEPTUNE’S EQUATOR. 


By ArtHur NEwrTON. 


From a discussion of 1500 observations made from 1864 to 1908, 
it appears that the pole of the orbit of Neptune’s satellite describes 
a small circle of the celestial sphere in 425 years, the center of which 
circle is in R. A. 19" 17™, and in Decl. +38°.3. These are, therefore, 
the coordinates of the north pole of Neptune. 

The radius of the small circle is 14°.7, and this measures the con- 
stant inclination of the plane of the satellite orbit to the plane of 
Neptune’s equator. This value is slightly smaller than that hitherto 
obtained for the inclination. 
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ORBIT OF THE COMET 1788 II. 


By MARGARETTA PALMER. 


This comet, when discovered, had passed its perihelion a month 
previously and had made its nearest approach to the earth, about 75 
millions of miles, nearly two months before. Being 5’ or 6’ in 
diameter, without distinct nucleus, of 7% or 8th magnitude, and near 
the horizon, it was a difficult object for observation. It was observed 
on sixteen nights during a period of forty-five nights. 

The best elements derived by Méchain at the time were not based 
upon all the observations. Adopting these elements as the basis of 
the discussion, it was found that correction by varying the geocentric 
distances was not advisable, since Hansen’s critical angle varied from 
1° to 11° according to the normal places employed. 

A least squares solution, first in terms of the perihelion distance 
and the eccentricity, afterwards in terms of the eccentricity alone, 
gave such large corrections for the elements that the resulting 
parabolic elements were adopted as a provisional system. The obser- 
vations were then compared with the places computed from these 
elements and a second solution. made. 

It was found that a parabola differing slightly from the provisional 
elements or a slightly elliptical orbit would represent the observed 
places almost equally well, and a somewhat hyperbolic orbit nearly 
as well. 

We conclude, therefore, that, owing to the relative positions of 
the earth and comet during its visibility, as well as to the inaccuracies 
of observations, the orbit of the comet 1788 II is most uncertain. A 
detailed account will be published in the Astronomical Journal. 


ON THE ORBITAL ECCENTRICITY OF BINARY STARS 
OF VERY LONG PERIOD. 


By Henry Norris RusSELL. 


There are a great many double stars whose components are un- 
doubtedly physically connected, but whose motion is so slow that 
many centuries must elapse before there can be any hope of determin- 
ing their orbits. 

The average eccentricity of these orbits can, however, be de- 
termined by a statistical study of the angle between the line joining 
the stars and the tangent to the apparent orbit, that is, the direction 
of the apparent relative motion. If the orbits were circles, the true 
angle between the tangent and radius would always be 90° and it 
is easy to see that in spite of the effects of projection, apparent 
angles near 90° would be much more frequent than those near 0°. 
If the orbits were very elongated ellipses, the reverse would be 
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the case,—angles near 0° being the most frequent. The theoretical 
distribution of the projected angles, has been computed by quadra- 
tures, in orbits of various: eccentricities, and compared with that 
of the observed values,—which have been computed during a study 
of physical double stars which is still in progress. 

Preliminary results, based upon 750 stars, indicate that the 
average ecentricity of their orbits is slightly greater than 0.6. This 
“average” is nearly equivalent in significance to a mean-square 
value. 

A more precise value based upon fully twice the material, will soon 
be available, but it is believed that the conclusion that these orbits 
of very long period (often thousands of years) have about the same 
average eccentricity as those of the visual binaries may be already 
regarded as established. 


(To be continued.) 


CHARLES HENRY DAVIS 2nd. 


(Communicated by Captain W. D. MacDougall, Superintendent U. S. Naval 
Observatory. ) 


Charles Henry Davis 2nd, Rear Admiral, retired, U. S. Navy, who 
was twice Superintendent of the Naval Observatory, died at Wash- 
ington, D. C., December 27, 1921. 

He was born in Cambridge, Mass., August 28, 1845, the son of 
Charles Henry Davis and Harriette Blake Mills. 

Admiral Davis graduated from the Naval Academy in 1864. From 
1875 till 1885 he was engaged principally in astronomical work, at 
first in the Naval Observatory at Washington, in the Department of 
Chronometers, and then in expeditions for the determination of longi- 
tudes by means of the submarine cables. Also, the latitudes of many 
stations were determined by Talcott’s method. 

In No. 6, Navy Scientific Papers, published by the Bureau of Navi- 
gation, are given the investigations by Davis of Chronometer Rates 
as affected by Temperature and other Causes. The results of the 
longitude expeditions are presented in three publications of the Navy 
Hydrographic Office: with Lieutenant-Commander Francis M. Green 
and Lieutenant J. A. Norris “Telegraphic Determination of Longi- 
tudes, embracing the Meridians of Lisbon, Madeira, Porto Grande, 
Para, Pernambuco, Bahia, Rio de Janeiro, Montevideo, and Buenos 
Aires, with the latitudes of the Several Stations”; also, with Lieuten- 
ant-Commander Green and Lieutenant Norris, “Telegraphic Deter- 
mination of Longitudes in Japan, China, and the East Indies, embrac- 
ing the meridians of Yokohama, Nagasaki, Wladiwostok, Shanghai, 
Amoy, Hong-Kong, Manila, Cape St. James, Singapore, Batavia, and 
Madras, with the latitude of the Several Stations”; with Lieutenants 
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Narris and Laird, “Telegraphic Determination of Longitudes in Mex- 
ico and Central America and on the West Coast of South America, 
embracing the meridians of Vera Cruz, Guatemala, La Libertad, Paita, 
Lima, Anca, Valparaiso, and the Argentine National Observatory at 
Cordoba, with the Latitudes of the Several Sea-Coast Stations”. 

Davis as a Captain was Superintendent of the Naval Observatory 
from July, 1897, to April, 1898, leaving the Observatory to command 
the Dixie in the Spanish War. He returned to the Observatory in 
November, 1898, and remained on duty there as Superintendent until 
November, 1902. As Superintendent, Captain Davis took an active 
and successful part in the completion of the equipment of the New 
Naval Observatory and in formulating plans for the work to be 
carried on. 

In 1904 Davis was made a Rear Admiral, and 1904 and 1905 he 
was the U. S. representative on the international commission of in- 
quiry on the North Sea incident which sat in -Paris. 

After service at sea as Squadron Commander, Admiral Davis was 
retired August 28, 1907. He continued to be interested in astronomy 
after his retirement, by reason of his achievements in science and be- 
cause of his long service at the Naval Observatory. 

His father had twice been Superintendent of the Observatory and 
had established the Nautical Almanac Office. 

In late years Admiral Davis gave considerable time to painting 
pictures of the famous old ships of the U. S. Navy. 


THE AGE OF AGUSTUS AND THE INTRODUCTION 
OF THE JULIAN CALENDAR. 


By S. G. BARTON. 


In looking for an example illustrating the fact that there is no 
year zero in chronology I found the following information as to the 
dates of the birth and death of Augustus Caesar and his age in sup- 
posed authoritative sources. As the statements have a considerable 
interest because of their diversity I pass them along. 


The last two 
alone are consistent. 


Encyclopedia Americana :—Born Sept. 23, 63 B. C.; died Aug. 19, 14 A. D., 
in the 79th year of his age. 

The New International Encyclopedia :—Born Sept. 23, 63 B. C. 
19, 14 A. D., in the seventy-seventh year of his age. 

Chambers Encyclopedia :—Born 63 B. C.; died (14 A. D.) in the 77th year 
of his age. 

Encyclopedia Britannica:#Born Sept. 23, 63 B. C.; died on the 19th of 
August A. D. 14, on the anniversary of his entrance upon his first consulship 
57 years before (43 B.C). 


Firth “Augustus Caesar.” page 362:—Born October 63 B. C.; died Aug. 19, 
14 A. D., at the age of 76. 


; died Aug. 


170 Age of Augustus and Introduction of Julian Calendar 


Ferrero “Republic of Augustus,” page 348:—date of birth not given; died 
Aug. 23, 14 A. D., at the age of seventy-three. 


Schuckburgh “Augustus,” page 257:—born Sept. 23, 63 B. C.; died Aug. 19, 
14 A. D., a man in his 76th year. 


Baring Gould “The Tragedy of the Caesars,” page 219:—Born Sept. 23, 
63 B. C.; died Aug. 19, 14 A. D., when he was reaching the completion of his 
76th year. 

A discrepancy is also found in the dates assigned for the establish- 
ment of the Julian calendar. The fact seems to be that an adjust- 
ment was made in the year 46 B. C. and that the calendar itself began 
Jan. 1, 45 B.C. Carelessness of statement probably accounts for the 
fact that different authorities seem to disagree on the facts. Chambers 
“Handbook of Astronomy” writes: “The Julian calendar was intro- 
duced in the year 44 B. C., which Caesar ordered should commence 
on Jan. 1, being the day of the new moon immediately following the 
winter solstice of the preceding year; this year was thus made to 
consist of 445 days and was known as ‘the year of confusion’.” This 
year we suppose refers to the preceding year. 

Most astronomical sources agree with the above statement, with 
the figure 44 B. C. replaced by 45 B. C., the text books of Young, 
Moulton, Jacoby and Herschel’s “Outlines” among them. See also 
PoruLar Astronomy, Vol. 27, page 584; Chambers Encyclopedia; 
Encyclopedia Americana. 

Others state that the calendar was established in 46 B. C., among 
which may be mentioned Todd, Murray’s dictionary, Webster’s dic- 
tionary, New International Encyclopedia. 

The Encyclopedia Britannica makes the date 46 B. C. in the article 
“calendar,” but in table XII of the same article states it as 45 B. C., 
as it does in the article “chronology” (Julian Era). 

These are a few sources selected on no especial plan. No doubt 
many more similar ones could be added. 


When Grand Orion Brightly Gleams. 


Amid a moonless sky, above a hill, 
Below the realm of Taurus and its star, 
Orion gleams o’er frozen fen and rill, 
Sublime, supernal and spectacular. 


Bellatrix glimmers far remote and high, 
Huge Betelgeuse like beacon blazes bright, 
Orion’s jewelled belt allures the eye, 

And Rigel glitters in the depths of night. 


Capella like a golden sun-gem beams, 

The Pleiades glow bright amid their haze, 
Like sky recluse, the lesser dog-star gleams, 
And Sirius pours forth unrivalled rays. 


O’er haunts of beasts and over homes of men, 
In evening’s dome, Orion shines again. 


41 Arlington St., Newton, Mass. CuHaArLes Nevers HoiMes. 
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PLANET NOTES FOR APRIL. 


(The time given is Central Standard Time.) 
The phases of the moon will occur as follows: 


d h m 
First quarter April 4 11 45.6 p.m. 
Full moon 62 47 
Last quarter 18 6 53.7 P.M. 
New moon 26 11 3.7 eM. 


MOZINON 


NOzZI¥OH 
WEST HORIZON 


SOUTH HORIZON 
THE CONSTELLATIONS AT 9:00 Pp. M. AprRiL 1. 


Mercury will not be visible to the unaided eye as it reaches superior con- 


junction at noon on the 24th. The planet will be at its ascending node at 7 Pp. M. 
on the 26th. 


Venus will be visible in the west after sunset. The planet will be at its 


® 
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ascending node at 7 p. M. on the 22nd and will be in conjunction with the moon 
on the 28th at 1:22 p. m. On the evening of the latter date the planet and the 
crescent moon will be an interesting sight. 

Mars will be on the meridian at about 4:30 a. mM. on the first of the month 
and at 3 a. M. on the last. Its apparent diameter will increase from 1078 to 
146 during the month while its distance will decrease from 81,700,000 miles to 
59,800,000 miles. Its average rate of approach is therefore about three-fourths 
of a million miles per day. 

Jupiter will be in Virgo near the third magnitude star Y Virginis through- 
out the month. The planet reaches opposition on the 4th at 7 A. M. so that it 
will be well placed for observation during the greater part of the night. 

Saturn will also be in Virgo, remaining a few degrees east of 8 Virginis. 
The planet will be as well situated as Jupiter for prolonged observation and, as 
the rings are now fairly open, it will be more interesting from the spectacular 
point of view than when at opposition last year. 

Uranus will be in Aquarius, near \ Aquarii, and in fairly good position for 
observation just before dawn. 

Neptune will be on the boundary between Cancer and Leo. Its position on 
the 15th will be R. A. 9" 2™ 49%, Dec. +16° 59. 


Saturn’s Satellites. 
Greatest elongations visible in the United States. 
[From the American Ephemeris.] 
CENTRAL STANDARD TiME. Noon = 0° 


I. Mimas. Period 04 225.6, 


1922 a 


da h a h a bh 
Aor. Ape. SBE Apr. 5 Ape. 2 
2 14.1 E 9 15.8 W 16 6.1 W 
3 12.8E 10 14.4 W 17 16.0 E 25 16.2 W 
4 114E 11 13.0 W 18 14.6E 26 14.8 W 
5 10.0 E 12 11.6 W 19 13.2 27 13.4 W 
6 86E 13 10.2 W 20 11.8 E 28 12.1 W 
4 #28 14 8.8 W 21 10.4 E 29 10.7 W 
SLE 30 9.3 W 
II. Enceladus. Period 14 8.9, 
Apr. 1 21.3 E Apr. 8 17.6 E Apr. 15 14.0 E Apr. 22 10.4E 
$ GO1E 10 25£E 16 22.9E 23 19.3 E 
4 15.0 E 11 11.4E 25 4.2E 
5 23.9E 12 20.3 E 19 16.7 E 27 22.0 E 
30 15.7 E 
III. Tethys. Period 14 215.3, 
Apr. 1 8.8E Apr. 8 22.0 E Apr. 16 11.1 E Apr. 24 O0O3E 
3 6.1E 10 19.3 E 18 8.4E 25 21.6E 
5 3.4E 12 16.6E E 29 16.2 E 
7 #O7E 14 13.8E 22 
IV. Dione. Period 24 17.7, 
Apr. 1 7.7 E Apr. 12 6.3 E Apr. 20 11.3 E Apr. 25 22.6E 
4 13E 15 23 4.9E 16.3 E 
6 19.0 E 17 17.6E 
V. Rhea. Period 44 1255, 
Ape. 3 22.5 E Apr. 12 Z.1E Apr. 21 23.8E Apr. 2% 12.2 E 
8 10.8 E HSE 
VI. Titan. Period 154 23h 3, 
Apr. 7 1.6E Apr. 14 21.9 W Apr. 22 23.3 E Apr. 30 19.6 W 
VII. Hyperion. Period 214 7».6, 
Apr. 9 0.2 E Apr. 18 3.8 W Apr. 30 2.5E 
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VIII. Iapetus. Period 794 22.1, 
Mar. 23 3.5S Apr. 12 7.4E May 1 3.4I 
IX. Phoebe. Period 5234 15.6, 
a Ph—a Sat. 6 Ph—< Sat. a Ph—a Sat. 6 Ph—é6 Sat. 
Apr. 1 —2 20.3 +17 32 Apr. 17 —2 12.6 +16 14 
3 —2 19.4 +17 15 19 —2 11.4 +16 04 
5 —2 18.7 +17 08 21 —2 10.1 +15 53 
7 —2 17.8 +17 00 23 —2 08.8 +15 42 
9 —2 16.9 +16 51 25 —2 07.4 +15 30 
11 —2 15.9 416 42 27 —2 06.0 +15 18 
13 —2 14.9 416 33 29 —2 04.5 +15 06 
15 —2 13.8 +16 24 
Nore:—E, 


10 


11 
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Phenomena of Jupiter’s Satellites. 
VISIBLE AT WASHINGTON. 


[From the American Ephemeris.] 


CENTRAL STANDARD TIME. Noon = 0" 

1922 h m 
I Sh. I. Apr. 13 13 21 
I fei. 14 34 
I Sh. E. 15 45 
I Tr. E. 16 13 04 
I Ec. D. 15 33 
I Oc. R. 17 10 20 
Il Sh. I. 10 39 
Il Tr. I. ae 
Il Sh. E. 12 52 
Il ir. 18 7 30 
I Sa. i. 10 01 
] 11 56 
I Tr. E. 15 14 
I Sh. E. 19 658 
] Exc. 7 20 
II Ec. D. 20 6 57 
II Ec. R. 8 43 
Ill 4. 9 31 
Ill Sk. 23 14 48 
Ill E. 69. 35 
Ill Sh. E. 12 05 
I tek. 12 34 
I Sh. I. 14 17 
I Oc. D. 14 46 
I Ec. R. 25 9 14 
II Tr. 4. 11 56 
II Sh. I. 14 13 
I Te. 26 6 32 
1 Sh. I 7 03 
I Tr. E 8 43 
I Sh. E 9 15 
] Ee.R 
I Oc. D 9 32 
II Ec.R 10 59 
II Tr.E 12 05 
Il Sh. E. 29 708 
Ill Tr. 


III 


— 


Eastern Elongation; I, Inferior Conjunction (south of planet) ; 
W, Western Elongation; S, Superior Conjunction (north of planet). 


| 
1922 
Apr. 1. 12 22 | 
12 26 
14 35 
14 37 = 
2 933 
11 47 
12 32 = 
12 38 > 
15 07 
15 07 
3. 6 50 
6 52 
03 Ec. 
9 03 
4 617 hs 
7 24 = 
10 01 
Sh, 
9 22 
11 43 = 
8 14 10 
14 16 
9 11 20 
13 39 Oc] 
14 51 
15 06 Oc : 
Mm 8 36 
8 45 Sh 
|: 10 47 sh 
| Sh 
9 41 
12 37 
II S 
II 
12 34 
} 
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Occultations Visible at Washington. 


[From the American Ephemeris.] 
IMMERSION. EMERSION. 


Date Star’s Magni- Washing- Angle Washing- Angle Dura- 
1922 Name tude ton M.T. fromN tonM.T. fromN _ tion 
hm ° hm ° 

Apr. 4 41 H* Gemin. 6.0 12 10 104 13 02 277 0 53 

6 @ Cancri 43 12 44 97 13 40 299 0 56 

8 35 Sextantis 6.1 6 48 132 7 56 273 1 08 

12 pw Librae 5.4 15 26 126 16 35 261 1 09 

16 95 B Sagittarii 5.7 11 29 110 12 31 258 1 02 

30 130 Tauri 5.6 9 37 93 10 29 277 0 52 


VARIABLE STARS. 


New Variable Star.— A new variable star was discovered by Naka- 
mura, of Kyoto, Japan, on Dec. 3, 1921, in the vicinity of W Persei. The posi- 
tion for 1855 is approximately 

R. A. = 2°41" 00°; Dec. = +56° 186 

The usual magnitude of the star is 10.9 and the variation is rapid, probably 

within a magnitude. The period is unknown. 


New Variable in N.G.C. 6541.—A variable star of unusually large 
amplitude of variation has been found in the southern globular cluster N. G. C. 
6541 by Miss Woods from an examination of photographs made at Arequipa. 
The position of the variable is 18" 0™3, —43° 45°6 (1900). It is 21 south of 
the centre of the cluster. At minimum the variable is fainter than the sixteenth 
magnitude. At maximum its photographic magnitude is about 12.5, and it is 
one of the brightest stars in the cluster. 

The distance of the cluster is 14.7 kiloparsecs, according to an estimate 
based on apparent diameter (Mt. W. Contr. 152, 1917). Hence the variable, if 
a member of the cluster, has an absolute photographic magnitude at minimum 
of approximately —3, which is very much brighter than the average maximum 
absolute magnitude found by Gyllenberg from proper motions or by van Maanen 
from trigonometric parallaxes for long period variables of large amplitude 
(Physica, 1, 197, 1921). The new variable, therefore, may be a member of the 
cluster. 

Harvard College Observatory Bulletin 764. 


W Cephei 223257.— Estimates of the magnitudes of the variable star 
W Cephei have been made by Miss Applegate on three hundred and fifty photo- 
graphs at the Harvard Observatory. The series of observations covers the 
interval from 1892 to 1918. A period of 64.44, assigned by Yendell in 1895, is 
not confirmed by the photographic records. The light varies irregularly be- 
tween magnitudes 8.6 and 9.3. The peculiar spectrum is under investigation at 
the Mount Wilson Observatory. 

Harvard College Observatory Bulletin 764. 
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Minima of Variable Stars of Short Period. 
[Calculated by members of the class in General Astronomy at Carleton College.] 
Given to the nearest hour in Greenwich mean time; to obtain Eastern Stan- 


dard time subtract 5"; Central Standard time 6°, etc. 
Star 


R.A. Decl. Magni- Approx. Greenwich mean times of 
1900 1900 tude Period minima in 1922 
Aprli 

h m dh dh dh dh dah 
SY Androm. 0 08.0 +43 09 9.5—13.0 34 218 a7 8 
RT Sculptor. 31.5 —26 13 9.6—10.5 0 123 o2l 43 22 6 D2 
UU Androm 38.5 +30 24 10.7—11.9 1 11.7 413 1123 1910 26 20 
U Cephei 0 53.4 +81 20 70—9.0 2 118 618 14 5 2117 2 4 
Z Persei 2 33.7 +41 46 94-12 3014 414 1017 2222 2 1 
TW Cassiop. 37.6 +65 19 8.2—9.0 1 10.3 26 9 9 2316 3020 
RY Persei 39.0 +47 43 8.0—10.3 6 20.7 61s 
RZ Cassiop. 39.9 +69 13 69—81 1047 7 9 1414 2118 28 22 
TX Cassiop. 44.4 +62 22 9.4—10.1 2 22.2 7 15 6 10 2 5 
ST Persei 53.7 +38 47 85—10.5 2 15.6 6° 8.22 7 
RX Cassiop. 2 58.8 +67 11 86— 9.1 32 07.6 aA 7 
Algol 3 01.7 +40 34 23—3.5 2 208 51 Bmw Zu 
RT Persei 16.7 +46 12 9.5—11.5 0 20.4 48 Ws WZ 2w 
d Tauri 55.1 +12 12 3.3— 42 3 22.9 6 6 14 4 22 1 2923 
RW Tauri 3 57.8 +27 51 7.1—<l1l 2 185 31 1222 22D BY 
RV Persei 4 04.2 +33 59 9.5—11.0 1 23.4 720 1517 23 15 
RW Persei 13.3 +42 04 88—11.0 13 048 :® 1233 27 15 
SZ Tauri 31.4 +18 20 7.2—7.7 3 03.6 25 122 21312 2S 
RS Cephei 4 48.6 +80 06 9.5—12.0 12 10.1 6 18 19 4 
TT Aurige 5 02.8 +39 27 78— 87 0 16.0 2a, 129 9 4 25 47 
RY Aurige 11.5 +38 13 10.7—11.7 2 17.5 120 10 0 18 5 29 
RZ Aurige 42.9 +31 40 10.6—13.3 3 00.3 19 710 1911 2511 
SV Tauri 45.8 +28 05 9.4—11.0 2 04.0 238 OP 041 m@ 3 
Z Orionis 50.2 +13 40 9.7—10.7 5 04.9 mu 8 2s 
SV Gemin. 546 +24 28 98—<11 4 00.2 BSA 
RW Gemin. 5 55.4 +23 08 9.5—11.0 2 208 3 6 823 2010 2 4 
U Columbz 6 11.2 —33 03 9.2—10.0 2 19.2 410 10 0 21 5 2619 
SX Gemin. 22.0 +20 37 10.8—11.5 1 088 S22 v2 
RW Monoc 29.3 + 854 9.0—108 1 21.7 28 392) YR Bs 
RX Gemin. 43.6 +33 21 88— 9.6 12 05.0 1.3 4&3-%8 25 18 
RU Monoc. 6 49.4 — 7 28 98—10.5 0 21.5 5 2 12 6 1910 2614 
R Can. Maj. 7 149 —16 12 58— 64 1 03.3 i; MWS 26M Rw 
RY Gemin. 21.7 +15 52 89—<10 9 07.2 4 $ 1312 22% 
Y Camelop. 27.6 +7617 95—12 3 07.3 320 il 177 2 3 7 
TX Gemin. 30.3 +17 08 10.0—11.9 2 19.2 415 13 0 2110 29 20 
RR Puppis 43.5 —41 08 9.4—10.7 6 10.3 413 11 0 23m ® 7 
V Puppis 7 55.4 —48 58 41— 48 1 10.9 6i7 14.0 21 6 232i 
X Carinae 8 29.1 —58 53 79—87 0130 4 0 12 3 206 2 9 
S Cancri 8 38.2 +19 24 82—10 9 11.6 23 BoE 22 we 
RX Hydre 9 008 — 7 52 9.1—10.5 2 068 15 @Y:¢ ae am 
S Velorum 29.4 —44 46 78— 93 5 22.4 54 i 2 223 22 
Y Leonis 9 31.1 +26 41 93—112 1 16.5 111 1422 2116 2810 
RR Velorum 10 17.8 —41 36 10.0—109 1 20.5 25 983 7 it 2H 
SS Carine 10 54.2 —61 23 122—128 3 07.2 619 13 9 20 0 26 14 
ST Urs. Maj. 11 224 +45 44 67—72 8 192 3 5 12 0 2019 29 14 
RW Urs. Maj. 35.4 +52 34 10.3—11.4. 7 07.9 420 12 4 1912 26 20 
Z Draconis 11 39.8 +72 49 99—13.6 1 08.6 110 8 4 1423 28 13 
RZCentauri 12 556 —6405 85— 89 1 210 58 BA De Wa 
RSCan. Ven. 13 06.3 +36 28 7.5—12.5 4 19.1 is 
SS Centauri 07.2 —63 37 88—104 2 11.5 2235 7939 264 BY 
1339026 Hydre 13 39.0 —26 23 86—12.7 2 215 27.47 B22 BH 


| 
| 
q 
| 
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Minima of Variable Stars of Short Period—Continued. 
Greenwich mean times of 


Star 


6 Libre 

U Corone 
TW Draconis 
SS Librae 
SW Ophiuchi 
SX Ophiuchi 
R Are 

TT Herculis 
TU Herculis 
U Ophiuchi 

u Herculis 
TX Herculis 
RV Ophiuchi 
SZ Herculis 
TX Scorpii 
UX Herculis 
Z Herculis 


WX Sagittarii 
WY Sagittarii 


SX Draconis 
RS Sagittarii 
V Serpentis 
RZ Scuti 
RZ Draconis 
RX Herculis 
SX Sagittarii 
RR Draconis 
RS Scuti 

B Lyre 

U Scuti 

RX Draconis 
RV Lyre 
RS Vulpec. 
U Sagittz 

Z Vulpec. 
TT Lyre 
UZ Draconis 
SY Cygni 
WW Cygni 
SW Cygni 
VW Cygni 
RW Capric. 
UW Cygni 
V Vulpec. 

W Delphini 
RR Delphini 
Y Cygni 

WZ Cygni 
RR Vulpec. 
VVCygni 
AE Cygni 
RY Aquarii 
RT Lacerte 
UZ Cygni 
RW Lacertze 
8.1914 Pegasi 
TT Androm. 
Y Piscium 
TW Androm. 


R.A. Decl. Magni- Approx. 
1900 1900 tude Period 
h m ~ dh 
14 556 — 807 48— 62 2 07.9 
15 14.1 +32 01 7.6—87 3 109 
32.4 +64 14 73—89 2 193 
15 43.4 —15 14 93—11.5 0 184 
16 11.1 — 6 44 92—10.0 2 10.7 
12.6 — 6 25 10.5—11.2 2 01.5 
31.1 —56 48 68—79 4 10.2 
16 49.9 +17 00 8.9— 9.3 20 18.1 
17 09.8 +30 50 95—12 2 064 
115+119 60—67 0 20.1 
13.6 +33 12 46— 5.4 2 01.2 
15.4 +42 00 83— 9.0 1 00.7 
298 +719 9.—12 3 165 
36.0 +33 01 9.5—103 0 19.6 
48.6 —34 13 75— 82 0 22.6 
49.7 +16 57 88—10.5 1 13.2 
53.6 +15 09 71—79 3 23.8 
53.6 —17 24 9.2—108 2 03.1 
17 54.9 —23 01 9.5—10.6 4 16.0 
18 03.0 +58 23 9.3—10.5 5 041 
11.0 —34 08 59— 63 2 10.0 
11.1 —15 34 95—11.1 3 109 
21.1—915 7.4— 83 15 03.2 
21.8 +58 50 95—10.2 0 13.2 
26.0 +12 32 70—7.6 0 21.3 
39.7 —30 36 87—98 2018 
40.8 +62 34 93—13 2 19.9 
43.7 —10 21 9.3—103 0 15.9 
46.4 +33 15 3. 4.1 12 218 
18 48.9 —12 44 91— 96 0 229 
19 01.1 +58 35 93—10.2 1 21.4 
12.5 +32 15 11.—128 3 144 
13.4 +22 16 69— 8.0 4 11.4 
14.4 +19 26 65—90 3 09.1 
17.5 +25 23 73—85 2 10.9 
24.3 +41 30 94-116 5 058 
26.1 +68 44 90—98 1 15.1 
19 42.7 +32 28 10 —12 6 00.2 
20 00.6 +41 18 9.3—13.4 3 07.6 
03.8 +46 01 9. —11.7 4138 
11.4 +34 12 98—118 8 103 
122 —17 59 88—106 3 09.4 
19.6 +42 55 105—13 3 108 
32.3 +26 15 82— 98 37 19.0 
33.1 +17 56 9.4—12.1 4 19.4 
38.9 +13 35 10.5—118 4 14.4 
48.1 +3417 71—79 1 120 
49.3 +38 27 99—108 0 140 
20 50.5 +27 32 9.6—11.0 5 01.2 
21 02.3 +45 23 12.1—13.8 1 11.4 
09.0 +30 20 108—11.4 0 23.3 
148 —11 14 88—10.4 1 23.2 
21 57.4 +43 24 91—10.5 5 01.7 
55.2 +43 52 8.9—11.6 31 07.3 
22 40.6 +49 08 10.2—11.2 5 04.4 
51.7 +32 41 10.0—10.6 5 06.4 
23 08.7 +45 36 11.3—12.6 2 18.4 
293 + 7 22 9.0—12.0 3 183 
23 58.2 +32 17 8.6—11.5 4 02.9 


bho 


minima in 1922 


— 


— 


April 
: adh dh dah 
: 2 2 
2 10 7 17 5 24 3 
“13 9 2119 5 
2 9 5 1621 24 13 
1815 2223 30 7 
12 7 2013 28 19 
22 
: 10 2 30 21 
920 23 30. 
4 16 24 11 
Z © 1 22 28 12 
146 3 28 12 
1118 19 26 12 
if 8 2 29 17 
8 18 16 23 20 
zs 8 18 16 24 6 
is 2 2 
15 3 24 
14 21 Zo 5 
= 14 4 21 28 16 
1510 22 29 6 
20 
10 1 17 24 9 
: 15:15. 2278 2 21 
28 
1319 22 6 3018 
: 1211 19 2 25 18 
: 9 13 22 11 
1020 1811 26 3 
3 1010 18 0 25 14 
: 1313 218 27 2 
22 5 
610 23 4 DBZ 
: 12 5 2217 27 23 
Z 814 2115 28 3 
is: 10 20 2220 28 20 
1014 17 5 23 20 
16 2 25 5 
15 8 23 18 
1220 1914 26 9 
: 918 1616 23 14 
30 20 
13 3 22 18 
| 10 6 1912 2815 
11 7 1818 26 6 
é 812 16 3 2317 
60 2 2 
: 210 10 7 18 4 2 1 
: 218 12 22 ra | 
17 19 
: 212 122213 36 
17 25 2B 
. 115 922 18 6 26 13 
48 112 9 9 22 
622 15 4 23 10 
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Maxima of Variable Stars of Short Period. 
[Calculated by members of the class in General Astronomy at Carleton College.] 


Given to the nearest hour in Greenwich mean time; to obtain Eastern Stan- 
dard time subtract 5"; Central Standard time 6°, etc. 


Star R.A. Decl. Magni- Approx. Greenwich mean times of 
1900 1900 tude Period maxima in 1922 
April 
h m = * dh dh dh dh dah | 
SX Cassiop. 0 05.5 +54 20 86— 9.2 36 13.7 
SY Cassiop. 0 09.8 +57 52 93—99 4 01.7 814 1617 24 20 
RR Ceti 1270+ 050 83—90 0 133 1683 Dil 
RW Cassiop. 1 30.7 +57 15 8.9—11.0 14 19.2 18 3 29 22 ] 
V Arietis 2 09.6 +11 46 83— 9.0 0 238 3322 24 Bz 
SU Cassiop. 2 43.0 +68 28 65— 7.0 1 228 10 819 1614 24 9 
- TU Persei 3 01.8 +52 49 11.4—122 0 146 12 8 9 2223 30 6 
RWCamelop. 3 46.2 +58 21 82— 9.4 16 00.0 8 24 
SX Persei 4 10.2 +41 27 10.4—11.2 407.0 3 0 1114 20 4 2818 
SV Persei 428 +42 07 88— 9.6 11 03.1 513 16 16 27 19 
RX Aurige 4 54.5 +39 49 7.2— 81 11 15.0 iz 18 17 30 8 
SX Aurige 5 04.6 +42 02 80— 87 1 128 72 1512 23 4 DD 
SY Aurige 05.5 +42 41 84—9.5 10 03.3 10 7 2011 3014 
Y Aurigae 21.5 +42 21 86—96 3 20.5 25 8922 Wes @ 9 
; RZ Gemin. 5 56.6 +22 15 9.1—10.0 5 12.7 11 683 7s ws 
RS Orionis 6 16.5 +14 44 82—89 7 13.6 bi 4 
T Monoc. 19.8 + 7 08 5.7— 68 27 00.3 21 18 
RT Aurige 23.0 +30 33 51— 60 3 17.5 8 6 117 234 15 
RZ Camelop. 23.7 +67 06 11.0—13.0 0 11.5 420 12 1 19 6 2611 
W Gemin. 29.2 +15 24 6.7—7.5 7 22.0 8 10 16 8 24 6 
¢ Gemin. 6 58.2 +20 43 3.7— 4.3 10 03.7 53 6 6 25 10 
RU Camelop. 7 10.9 +69 51 8.5— 98 22 06.5 20 6 
RR Gemin. 7 15.2 +31 04 10.0—11.5 0 09.5 s2Hi Ds Ss 
V Carine 8 26.7 —59 47 7.4—8.11 6 16.7 222 6382 Bi aw 
T Velorum 8 34.4 —47 01 76— 8.5 4 15.3 516 1422 24 5 
V Velorum 9 19.2 —55 32 75—82 4 089 612 15 6 24 0 
Z Leonis 9 46.4 +27 22 79— 9.6 59 00.0 
RR Leonis 10 02.1 +24 29 9.1—10.1 0 10.9 $177 1220 6 
SU Draconis 11 32.2 +67 53 89—96 0158 6 3 1217 19 8 25 22 
S Muscze 12 07.4 —69 36 64—7.3 9 158 547 
SW Draconis 12.8 +70 04 88— 96 0 13.7 5 21 1320 2120 29 19 
T Crucis 15.9 —61 44 68—7.6 6 17.6 28 9 2 1520 2917 
R Crucis 18.1 —61 04 68—7.9 5 198 26 BA BOY Bs 
S Crucis 12 48.4 —57 53 65—7.6 4 16.6 419 14 5 2314 28 6 
W Virginis 13 20.9 — 2 52 8.7—10.4 17 06.5 12 6 29 13 
SS Hydre 25.0 —23 08 74—8.1 8 048 614 1419 23 0 
RV Urs. Maj. 13 29.4 +54 31 92—99 0112 34M 475 2S 
ST Virginis 14 22.5 — 0 27 10.3—11.4 0 09.9 7 4 15 9 23 14 
V Centauri 25.4 —56 27 64—78 5 119 
RS Bootis 29.3 +32 11 89—10.0 0 09.1 28 07 3 
RU Bootis 14 41.5 +23 44 128—143 0 11.9 Ba 
R Triang. Austr. 15 10.8 —66 08 6.7— 7.4 3 09.3 4 4 1023 1718 2413 
S Triang. Austr. 15 52.2 —63 29 64—7.4 6078 314 922 2214 2821 
S Norme 16 10.6 —57 39 66—7.6 9 18.1 8 7 18 1 27 19 
RW Draconis 33.7 +58 03 9.6—10.8 0 10.6 2% 1115 Au BD $s 
RV Scorpii 16 51.8 —33 27 6.7—74 601.5 4 9 1011 2214 2815 
X Sagittarii 17 41.3 —27 48 4 5.0 7 00.3 115 816 2216 2917 
Y Ophiuchi 473 —607 61— 6.5 17 02.9 16 6 
W Sagittarii 17 58.6 —29 35 43—5.1 7 143 420 1210 20 0 27 14 
Y Sagittarii 18 15.5 —18 54 54-62 5 186 222 1411 20 6 26 0 
U Sagittarii 26.0 —19 12 65—7.3 6179 5 3 1121 1814 25 8 
Y Scuti 32.6 — 8 27 8.7— 9.2 10 08.3 i7v7 nhB Aw 
Y Lyre 34.2 +43 52 113—123 0 12.1 420 1021 2223 28 23 
RZ Lyre 18 39.9 +32 42 99—11.2 0 123 421 11 0 23 7 2910 
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Maxima of Variable Stars ot Short Period—Continued. 


Star R.A. Decl. Magni- Approx. Greenwich mean times of 
1900 1900 tude Period maxima in 1922 
April 

h m =i dh dh dh dh dah 
RT Scuti 18 44.1 —10 30 91— 9.7 0 119 21 W766 Bw 5 
« Pavonis 18 46.6 —67 22 38—52 9 022 
U Aquile 19 240 —715 62—69 7 006 522 aw 
XZ Cygni 30.4 +56 10 86— 93 0 112 45 16 BS Aas 
U Vulpec. 32.2 +20 07 65— 7.6 7 23.5 8 20 1620 24 19 
SU Cygni 40.8 +29 01 62— 7.0 3 203 217 1010 18 2 25 19 
n Aquile 474+045 3.7—45 7 042 620 14 0 21 5 2 9 
S Sagittz 515 +16 22 56— 64 8 09.2 $4£eop boa Bs 
X Vulpec. 19 53.3 +26 17 9.5—10.5 6 07.7 64 Be BP aA Ss 
X Cygni 20 39.5 +35 14 6.0— 7.0 16 09.3 6 13 22 23 
T Vulpec. 47.2 +27 52 55—61 4105 117 1014 1911 28 8 
WY Cygni 52.3 +30 03 9.6—10.4 0 13.5 20 8V 2&4 B22 
RV Capric. 55.9 —15 37 9.2—10.1 0 10.7 $6 93 Bo BZ 
TX Cygni 20 56.4 +42 12 8.5— 9.7 14 17.4 o 5 23 2s 
VY Cygni 21 00.4 +39 34 8. 95 7 20.6 811 16 8 24 § 
SW Aquarii 10.2 — 020 99—10.8 0 11.0 6 22 1319 2016 27 14 
VZ Cygni 21 47.7 +42 40 82—9.2 4 20.7 li nea i 
Y Lacerte 22 05.2 +50 33 91—9.6 4078 7 6 15 22 24 14 
5 Cephei 25.5 +57 54 3.7— 46 5 088 39 43 BAD wD 5 
Z Lacertze 36.9 +56 18 82— 9.0 10 21.1 820 1917 3015 
RR Lacerte 37.5 +55 55 85—92 6 10.1 7 4 1314 20 0 2610 
V Lacertae 44.5 +55 48 85—95 4 23.6 221i 
X Lacertz 22 45.0 +55 54 82— 8.6 5 10.7 22 Bw 46h DB 2 
SW Cassiop. 23 03.7 +58 11 9.2—9.7 5 106 67 Bi 
RS Cassiop. 32.6 +61 52 9.0—11.0 6 07.1 $21 12 4 812 4B 
RY Cassiop. 47.2 +58 11 9.3—11.8 12 03.4 120 14 0 26 3 
V Cephei 23 51.7 +82 38 6.0— 7.0 0 23.9 61 


Monthly Report of the American Association of Variable Star 
Observers, December 20, 1921, to January 20, 1922. 


In spite of wintry weather—some members reported observing when the 
thermometer registered eight degrees below zero—the present report is above 
the average. It includes observations from two new observers, Mr. Kanda, of 
Japan, and Mr. Ancarani, who observes with Mr. Lacchini. 

All three variables of the SS Cygni type were at maximum during January. 
R Coronae appears to be waning, and should be watched in the eastern sky. 

Copies of four lectures delivered by Mr. Charles A. Post may be borrowed 
by members of the Association who wish to use them. The subjects are: 
“Time”; “Celestial Photography,” I; “Celestial Photography,” II; and “Mete- 
ors.” Some of the slides of the Charles A. Post collection were made to 
illustrate these lectures, and may be borrowed also. 

The President reports that the contributions to the Edward C. Pickering 
Memorial are coming in with a fair degree of satisfaction. The total amount 
at present is about $3,000. Members are earnestly requested to work for the 
success of this memorial. 

Mr. Olcott lectured on January 3 at Willimantic. 

Mr. Campbell lectured in New York City on February 6 before the Academy 
of Sciences on the subject “Recent Advances in Astronomy.” About 800 were 


present, including a dozen members of the Association. The lecture was most 
enjoyable. 
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VARIABLE STAR OBSERVATIONS, December 20, 1921 to January 20, 1922. 
December 0 = J. D. 2423024 January 0= J. D. 2423055 
Star J.D. Est.Obs. J.D. Est.Obs. J.D. Est.Obs. J.D. Est.Obs. 
001046 X ANpROMEDAE— 
3032.6 83Lv, 3037.7 9.4Wf, 3051.5 10.1V, 3052.7 10.0 Wf, 
3054.6 10.0B, 3055.6 10.4Lv, 30565 105M, 30566 10.0Hu, 
3062.6 10.6 Wf, 3067.6 10.1 B. 
001032 S ScuLptoris— 
3026.9 64Kd, 30289 64Kd, 30399 65Kd, 30429 6.4Kd, 
3043.6 6.2 Pt. 
001620 T Creti— 


3030.3 6.5L, 3042.2 6.6L, 3052.3 6.4L. 
001755 T CassiorEIAE— 


2999.1 11.8Ch, 30120 11.8Ch, 3030.4 113An, 30304 11.1L, 
3042.3. 10.7 An, 3042.3 10.5L, 3043.6 10.5 Pt, 30466 9.3B, 
3051.4 9.5Gi, 3052.3 1021, 3056.6 10.0M, 30606 89B, 


3062.6 9.3Pi, 30626 94Ya, 3069.6 88B. 
001726 T AnpRomMEDAE— 

3001.0 9.0Ch, 30120 86Ch, 3043.6 . : Pt, 3045:6 9.4Br, 

3054.6 9.6B, 3054.7. 9.6Br, 3055.6 6Lv, 30565 9.9M, 

3060.6 99Lv, 3067.6 10. 


1B, 3067.7 <3. 5Br, 3070.5 11.0 Ya. 
001838 R ANpROMEDAE— 
3001.0 11.2Ch, 3012.0 98Ch, 3030.0 7.1Ym, 3043.6 7.2 Pt, 
3045.3 7.1 Pe, 3051.5 7.1V, 30546 7.5B, 30546 60Hu, 
3056.6 80M, 30626 7.6 Pt, 30626 78 Ya. 
oo1909 S CeTi— 
3001.0 12.0Ch, 3013.1 11.9Ch, 3027.4 11.9Rk, 3030.3 11.7L, 
3030.4 11.7An, 3042.3 10.9L, 3043.6 10.7 Pt, 3045.3 10.5 Pe, 
3049.4 10.1 Rk, 30523 10.2L, 30655 8&5 Ya. 
004047 U CassiopEIAE— 
3029.7 83Hj, 30326 85Lv, 3039.6 89 Wf, 3043.6 9.6 Pt, 
3043.7 9.6Hj, 30445 91Y, 3052.7 9.3 We, 3053.7 10.7 Hj, 
3054.6 9.6B, 3055.6 10.7Lv, 3056.5 105M, 3060.6 109Lv, 
3062.6 11.3 Pi, 30626 10.3 Wf, 3062.6 10.3 Ya, 30675 98B, 
3067.6 11.3Hs, 3067.6 11.2Sv, 3070.6 11.2Lv. 


004435 V AnpRoMEDAE— 
3032.7<12.0 Lv, 3033.6<13.1 Lv, 3043.6<11. 


4V,  3052.6<13.3 Lv, 
3055.6<13.5 Lv, 3062.6<11.4 Pi, 3070.6<12.7 Lv. 
8W 


004633 RR ANpbROMEDAE— 
3039.6 11.1 Wf, 30466 10.8B, 3052.7 9, 


3060.6 9.7B, 3062.7 9.0 Wf, 3069.6 9.0B. 
004746a RV CassiopEIAE— 


f, 3054.6 9.2Hu, 


3032.2 12.9L, 3042.4 11.8L, 3043.6 11.7 Pt, 3052.3 10.2L, 
3053.6 10.3B, 30626 9.7 Pi, 30696 9.0B. 

004958 W CassioPpEIAE— 
3043.6 98Pt, 30456 92Br, 3049.4 86Rk, 3051.4 88 Gi, 
3054.6 86B, 30546 89Hu, 3054.7 92Br, 30566 86M, 
3062.6 9.0 Pi, 30626 85Ya, 30666 8.5 3067.7. 9.3 Br. 

ororo2 Z Creti— 
3047.6 13.1B, 3053.6 13.1B. 

010940 U AnpromMepAr— 
3062.6<11.0 Pi. 

011272 S CassiopEIAE— 
3027.4 85Rk, 30336 9.0Lv, 3039.7 84Wf, 3043.7 9.0 Pt, 
3049.4 88Rk, 30528 85 Wf, 30546 87B, 3055.7 84Lv, 
3056.6 9.0M, 3063.7 85 Wf, 30646 89Hs, 30646 9.0Sv, 
3067.6 88B, 3067.6 89Hs, 3067.6 9.0Sv, 3078.6 8.7 Hs, 
3078.6 9.1Sv, 30786 9.5 Wy, 3080.6 8&8Hs, 30806 8&8Sv, 
3080.6 9.4 Wy. 


011208 S Piscrum— 
3053.6 14.1 B. 


f 
; 
{ 
— 


180 Monthly Report of the American Association 


VARIABLE STAR OBSERVATIONS, December 20, 1921 to January 20, 1922—Continued 
J.D. Est.Obs. J.D. Est.Obs 


Star J.D. Est.Obs. 
012502 R Pisctum— 
3031.4 <9.4 Rk. 


013238 RU ANpRoMEDAE— 
3012.0<11.5 Ch, 
3063.7. 11.6 Wf. 
013338 Y ANDROMEDAE— 
2999.1 8.6 Ch, 
3062.6<11.4 Pi, 
014958 X CassiopEIAE— 
3043.7 12.1 Pt, 
015354 U Persei— 
049.6 8.4 Pt, 
015912 S Artetis— 
6 13.5 Pt, 


021024 R 
031.3 9.3L, 
3050. 6 10.5 Br, 
3065.5 11.2 Ya, 
3078.6 12.1 Sv, 
3080.6 12.4 Wy. 
021143a W AnpromMEDAE— 
3034.5 9.9 Gi, 
3060.3 11.0 B, 
021403 0 CeTI— 
3015.1 9.1 Ch, 
3034.2 9.1 An, 
3042.3 9.2 An, 
3047.0 10.2 Ym, 
3054.2 9.2L, 
021558 S Persei— 
3060.6 9.2B. 
22000 R Creti— 
3025.0 83 Kd, 
022150 RR Persei— 
3044.6 12.5 Y. 
022813 U Creti— 
3015.1 12.4Ch, 
3057.6 10.3 B. 
023080 RR CepHEI— 
3039.7<13.4 WE, 
023133 R TriancuLi— 
3031.4 8.4Rk, 


3061.6 7.0 Hu, 
024356 W Persei— 


2999.0 10.0 Ym, 
3046.2 9.4 Ym, 
3053.0 9.7 Ym, 


3071.5 9.0 Ya. 
030514 U 


44.6<13.1 Y, 
o31gor X 
3030.4 11.4 
3051.6 9.4 
032043 Y Prersei— 
3049.5 8.3 
3078.6 9.3 
3080.6 9.2 
032335 R 
3049.5 10.3 Pt, 
3064.6<11.7 Sv, 
3080.6 10.1 Hs, 


J.D. Est.Obs. 


3039.7 13.5 WE, 


3012.0 9.5 Ch, 
3069.6<13.0 B. 


3053.6 10.6 B, 
3067.6 8.3 B. 
3054.6 13.9 B. 
3042.4 9.7L, 
3051.4 10.3 Gi, 


3067.6 11.5 B, 
3078.6 12.2 Wy, 


3039.6 10.1 Wf, 
3063.6 11.2 Wf, 
3030.0 9.5 Ym 
3034.2 9.2L, 
3042.3 9.2L, 
3049.5 9.5 Pt, 
3054.7 9.6 Br, 
3028.9 8.3 Kd, 
3044.6 129 Y, 
3052.8<14.0 WE 
3049.5 7.0 Pt, 
3065.6 7.1 Ya, 
3030.0 9.5 Ym 
3048.9 9.4Ym 
3054.6 9.0 Hu, 
3051.4<13.8 Gi, 


3039.7 10.6 WE, 


3052.3 9.7L, 


3054.6 8.0 Hu, 
3078.6 9.0 Sv, 
3080.6 9.7 Wy. 


3051.4 11.7 Gi, 
3078.6 9.4Hs, 
3080.6 10.3 Sv, 


3052.7 12.8 Wf, 3062.6 
3043.7, 11.2 Pt, 3060.6 


3069.6 10.3 B. 


3046.0 9.8 Ym, 3049.6 
3052.3. 10.3L, 3056.6 
3067.6 <9.8 Br, 3078.6 
3080.6 12.2Hs, 3080.6 


3052.7 10.5 Wf, 3054.5 
3069.6 10.9B. 

, 3030.4 9.2 An, 3030.4 
3036.3 9.2L, 3040.9 
3043.3. 9.5 Pe, 3045.3 
3049.7 94Br, 3052.3 
3065.6 9.5 Ya. 

3042.9 81Kd, 3045.3 
3047.1 12.3 Ym, 3049.5 

3054.2<13.6 L. 

3055.4 68Rk, 3056.6 
3067.6 69B. 

, 3031.1 94Ym, 3041.0 

, 3049.5 88Pt, 3050.6 
3060.6 89B, 3067.7 
3051.6<13.5 B. 


30423 10.7L, 3049.5 
3056.7 9.1 WE, 3063.6 


3067.6 86B, 3070.5 
3078.6 9.8 Wy, 3080.6 


3054.6 109Hu, 3064.6 
3078.6 10.5Sv, 3078.6 
3080.6 10.3 Wy. 


17 Pi, 


12.8 B, 


8.3 Pe. 


12.2 Pt, 


10.4 M, 
12.3 Sv, 
: 10.8 Gi, 
92L, 
9.8 Ym, 
9.4 Pe, 
9.5L, 
: 
76M, 
= 9.2 Ym, 
9.0 Br, 
9.1 Br, 
= 9.2 Hs, 
12.0 Hs, 
: 9.2 Wy, 
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VARIABLE STAR OBSERVATIONS, December 20, 1921 to January 20, 1922—Continued 


Star J.D. Est.Obs. 

041619 T Tauri— 

3045.8 10.0 M. 
042215 W Tavuri— 

3043.6 9.9 Pt, 

3054.6 9.1 Hu, 

3062.5 9.80, 
042209 R Tauri— 

3043.6 11.8 Pt, 
042309 S Tauri— 

3045.8< 12.4 M, 


043065 T CAMELOPARDALIS— 
30322 i35L, 
043274 X CAMELOPARDALIS— 
3015.1 42:.5Ch, 
3066.5 9.0B. 
043208 RX Tauri— 
13.1 B. 


6 

044617 V Tauri— 

3043.6 10.6 Pt. 

045307 R Ortonis— 
3044.6 


J.D. Est.Obs. 


3045.8 
3057.6 
3066.7 

3045.8 12.4M, 

3060.5<13.0 B. 
3044.3 13.7 L, 


3027.4<12.3 Rk, 


9.2} 


9 Mu, 


123 Y, 30466 12.3B, 

045514 R Leproris— 

3013.1 10.2Ch, 3030.4 10.4L, 

3043.1 10.7 Ym, 3043.6 10.8 Pt, 

3054.3 101L, 3054.7 10.0Br, 
050003 V Ortonis— 

3043.6 9.6 Pt, 30446 9.6 Y, 
050022 T Lreporis— 

3043.1 9.8 Ym, 3043.6 9.0 Pt, 
050953 R AurIGAE— 

3049.5 118 Pt, 3050.6 11.2B, 

3061.6 11.2B, 3064.6 12.0Hs, 

3067.6<10.5 Wy, 3071.6<11.4 Ya, 

3080.6 12.2 Wy. 
052036 W AurIGAE— 

3044.3<12.5L,  3051.5<13.6 Gi, 
052034 S AuricAE— 

3030.7 9.2L, 30423 9.2L, 

3055.7 99L, 30666 9.1B, 
052404 S Orionis— 

3046.6 12.5B, 30666 12.5B. 
053005a T Ortonis— 

3030.7 9.9L, 3031.3 10.0L, 

3040.4 10.1L, 30424 10.0L, 

3045.4 10.2L, 3046.7 10.7 B, 

3055.3 10.1L, 3057.6<11.0 Mu, 
053068 S CAMELOPARDALIS— 

3043.7. 8.5 Pt. 
053326 RR Tauri— 

3046.6 11.5B, 3060.6 12.5B. 
053531 U AuriGAE— 

3044.6<12.0 Y,  3051.6<13.0 B, 
054319 SU Tauri— 

2999.2 9.4Ym, 3014.2 9.1(Ch, 

3030.7 9.6L, 3031.3 9.5L, 

3041.0 9.5 Ym, 3042.7 9.6L, 

3046.0 94Ym, 3047.0 94Ym 

3050.7 96L, 3051.5 9.4 Pt, 

3052.4 9.4Rk, 30528 9.4Wf 

3053.7 9.5B, 30543 9.4L, 

3056.5 95Pt, 30567 94Wf 

3062.55 95Pt, 3063.6 94Wf, 


9. 
9.7 Mu. 


J.D. Est.Obs. J.D. Est.Obs. 
3049.7 9.0Br, 3051.6 10.3, 
3059.6 99Br, 3060.5 9.0B, 
3060.5 12.6 B. 

3054.3 13.7 L. 

3043.6 10.9Pt, 3047.6 10.1B, 
3051.5 12.4Gi, 3060.6 127B. 
3031.3 10.3L, 3042.4 10.0L, 
3049.4 92Rk, 30523 101L, 
3055.7 9.6B, 3071.6 10.0 Ya. 
3046.6 9.5B. 

3055.7 85B, 30716 84Ya. 
3051.6<11.4V,  3056.5<11.4M, 
3064.6 11.9Sv, 3067.6 12.1 Hs, 
3080.6 12.0Hs, 3080.6 12.0Sv, 
3054.3<13.6 L. 

3050.6 91B, 30527 97L, 
3070.5 9.4Ya. 

3033.7 10.2L, 30404 99An, 
3043.7 10.4Pt, 30443 10.2L, 
3054.3 10.0L, 3054.6 10.5 Hu, 
30676 10.2B, 30716 99Ya. 
3052.5<128 Y. 

3027.4 9.3Rk, 3030.0 9.4Ym, 
30360 9.4Ym, 30397 9.5 WE, 
3043.7 9.6 Pt, 30443 9.5L, 
, 3047.6 9.5B, 3049.5 9.5 Pt, 
30516 95B. 3051.6 9.4V, 
, 3053.0 3053.5 9.5 Pt, 
30557 9.4L, | 30565 
30598 95 Wf, 30615 9.5 Pt, 
3004.5 9.4Pt, 3071.5 9.6 Pt. 


] 
| 
| 
: 
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Star J.D. Est.Obs. J.D. Est.Obs. J.D. Est.Obs. 
054974 V CAMELOPARDALIS— 
2999.0 113 Ym, 3031.1 121 Ym, 3041.0 12.2 Ym, 
3045.4 12.1Gi, 3047.1 12.2 Ym, 3047.6 12.4B, 
054920 U Orionis— 
2999.0 86Ym, 30142 89Ch, 3030.0 9.0 Ym, 
3041.0 98 Ym, 3043.7 9.5 Pt, 30460 99 Ym, 
3052.6 10.7Lv, 3053.0 9.8 Ym, 3054.6 10.0 Hu, 
3056.5 103M, 3057.6 106Mu, 3061.6 98 B, 
3070.7. 10.5Lv, 3071.6 10.2Je, 30726 10.5 Su, 
3078.6 11.2Sv, 3078.6 10.5 Wy, 3080.6 11.1 Hs, 
3080.6 11.0 Wy. 
054920b UV Ortonis— 
3052.6 111Lv, 3055.7 11.0Lv, 3070.7 10.4Lv. 
055353 Z 
3039.7 9.4Wf, 3043.7. 9.4Pt, 3052.9 9.4 WE, 
3061.6 99B, 3063.6 10.0 Wf, 3071.5 10.7 Pi, 
060124 S Lreproris— 
3043.1 64Ya 
060450 X AurRIGAE— 
3014.2 10.5Ch, 3043.7 98Pt, 3055.6 128B. 
060547 SS AurIcAE— 
2999.0<13.9 Ym, 3013.1<11.5 Ch, 3026.4<11.8 Rk, 
3030.0<13.9 Ym, 3030.2<13.0L, 3030.3 12.8 Gi, 
3031.0 10.9Ym, 3031.3 106L, 3031.4 11.0 Gi, 
3031.7 11.0L, 30322 11.0L, 3032.4 11.0 Gi, 
3033.2 11.1L, 3033.7 11.2L, 30342 11.6 An, 
3034.4 11.7Gi, 3034.7 12.0L, 3035.4 12.1 Gi, 
3040.3<10.8 Rk, 3042.0<12.4 Ym, 3042.3<13.3 L, 
3043.7<12.6 Pt, 3044.3<13.9L,  3045.4<13.9 Gi, 
3046.0<13.9 Ym, 3046.3<12.4L, 3047.0<13.9 Ym, 
3049.2< 13.9 L, 3049.5<12.6 Pt, 3050.0<10.8 Ym, 
3051.4<12.4Gi, 3051.5<12.4 Pt, 3051.6<13.7 B, 
3052.0<10.5 Br, 3052.3<13.9L, 3052.3<12.6 Rk, 
3053.0<13.9 Ym, 3053.5<12.6 Pt, 3054.0<11.0 Br, 
3055.3<13.9L,  3055.4<13.9Gi, 3055.4<12.4 Rk, 
3059.6<10.1 Br, 3061.5<12.4 Pt, 3062.5<12.40, 
3063.9<12.6 Pt, 3064.5<11.3 Pt, 3071.5<11.00, 
3071.5<12.4 Pi, 3072.6<11.0 0. 
061647 V AuriGAE— 
3058.6 10.9 B. 
063159 U Lyncis— 
3047.6 14.0B. 
063308 R Monocrerotis— 
3055.6 11.5B, 3069.7 11.7B. 
063658 S Lyncis— 
3055.6 13.6B, 3061.6 10.8 Hu. 
064030 X GemMInoruUM— 
3045.4 13.1Gi, 3047.6 13.2B. 
064707 W Mownocrerotis— 
3049.6 10.8 Pt, 3055.6 9.5B. 
064932 Nova GeminoruM No, 2— 
3050.7. 13.8 L. 
065111 Y Monocrerotis— 
3044.6 123 Y, 30516 120B, 3055.7 11.5 Lv. 
065208 X MonoceroTis— 
3031.7 7.7L, 30427 82L, 3054.3 87L. 
065355 R Lyncis— 
3050.6<12.4B,  3052.3<12.4 Gi. 
070122a R GeminorumM— 
3015.2 7.2Ch, 3045.3 7.6Pe, 3049.6 7.8 Pt, 


J.D. Est.Obs. 


3043.7 12.0 Pt, 
3061.6<12.5 B. 


3036.0 9.0 Ym, 
3050.6 9.7 B, 
3055.7 10.4 Lv, 
3063.6 10.0 Je, 
3078.6 11.2 Hs, 
3080.6 11.2 Sv, 


3056.5 10.4 M, 
3071.5 10.5 Ya. 


3027.4<11.8 Rk, 
3030.7 11.2L, 
3031.4 10.8 Rk, 
3033.2 11.0 An, 
3034.2 11.6L, 
3036.0 12.8 Ym, 
3043.1<13.3 Ym, 
3045.4<14.5 L, 
3048.9 13.9 Ym, 
3050.3<11.5 L, 
3051.6<11.2 V, 
3052.4< 13.9 Gi, 
3054.3 13.5 L, 
3056.6<12.4 Pt, 
3062.5<11.3 Pt, 
3071.5<12.6 Pt, 


3061.6 80Hu. 
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Star J.D. Est.Obs. 
070122b Z GeEmMINoRUM— 
: 3015.2 12.2 Ch, 
070122c TW 
3045. 8.2 Pe. 
070310 R Canis Minoris— 
3030.7 9.6L, 
3069.6 85B, 
071713 V GeminorumM— 
3051.6<13.8 B. 
072708 S Canis Minoris— 
3015.2 12.4Ch, 
3049.4 <9.7 Rk, 
3072.6<10.8 Su. 
072811 T Canis Minoris— 
3049.6 11.6 Pt, 
073508 U Canis Minorts— 
3030.7. 9.1L, 
3050.7. 9.6L, 
073723 S GeminoruM— 
3049.6 98 Pt, 
074323 T GeminorumM— 
3051.6 9.2V, 
074922 U GeminorumM— 
2999.1 11.5 Ym, 
3027.4<11.7 Rk, 
3031.1 14.0 Ym, 
3033.7<13.3 L, 
3040.7<10.0 L, 
3043.7<13.3 Pt, 
3045.4<13.7 Gi, 
3047.0<13.7 Ym, 
3049.6<13.3 Pt, 
3051.4<13.7 Gi, 
3052.3<12.3 Rk, 
3053.7<13.8 B, 
30553<12.3 
3 Pt, 
3071.5 O, 
081112 R Cancri— 
3017.2 10.8 Ch, 
3055.7. 9.5B. 
081617 V Cancri— 
3034.4 9.0G 
3062.8 
082405 RT 
083019 U Cancri— 
3052.9<13.5 Wf, 
083350 X Ursar Mayjoris— 
3051.7 10.2 Pt. 
084803 S Hyprare— 
3051.8 13.5 Pt, 
085008 T Hyprar— 
3031.7 12.6L, 
085120 T Cancri— 
3033.7 9.4L, 
090151 V MaAjoris— 
3057.6 10.2 Mu. 
090425 W Cancri— 
3030.7 821, 


9.8 
8 
5 
0 


J.D. Est.Obs. J.D. Est.Obs. 
3049.6 12.7 Pt. 
3040.7 9.2L, 30445 9.30, 
3071.5 8.40. 
3030.7 1261,  3043.3<10.8 Pe, 
3049.6 13.0 Pt. 3054.7 13.0B, 
3054.7 114B, 3071.5 10.20. 
3040.7 9.5L, 3043.5 9.50, 
3061.6 79Hu, 3069.6 9.4B, 
3051.6 98B, 3051.6 98V, 
3062.5 9.20. 
2999.3. 11.5Ch, 3000.3 11.6 Ch, 
3030.0<12.4 Ym, 3030.4<13.3 L, 
3031.4<13.7 Gi, 3031.4<11.7 Rk, 
3034.4<13.3 Gi, 3034.7<12.3 L, 
3042.7<114L, 3043.1 13.3 Ym, 
3044.3<123L,  3044.5<12.40, 
3045.4<13.7L,  3046.0<13.7 Ym, 3 
3048.9<13.3 Ym, 3049.0<13.7 Ym, 
3049.7<13.3L,  3050.0<11.4 Ym, 
3051.6<10.9V,  3051.7<13.8 B, 
3052.4 13.9Gi, 3052.7<12.3 L, 
3054.3. 13.9Gi, 3054.3<13.7 L, 
3055.4 13.9Gi, 3055.4<12.4 Rk, 
3056.7 14.3 Wf, 3062.5<12.40, 
3071.5 93 Pt, 30716 9.7Y, 
3033.7 108L, 3049.6 10.0 Pt, 
3051.7 82Pt, 3052.0 8.6Br, 
3042.7 78L, 30547 7.8L. 
3056.8 14.0 Wf, 3062.8 12.0M. 
3052.0<10.7 Br. 
3050.7 12.3L, 3051.8 12.5 Pt. 
3050.7 9.0L, 3051.8 8.3 Pt. 
3040.7. 85L, 3052.7 9.0L, 


J.D. Est.Obs. 


3050.3 8.5L, 


3044.4 
3055.3 


3049.6 
3071.5 


3062.5 


3072.6 133 O. 
3050.4 10.2L, 


3054.4 8.1 Gi, 


3056.7 88 WE. 


| 
13.0L, 
12.7 L, 

9.8 Pt, 
9.90. 
9.60. 

015.2<12.4 Ch, 

030.7<13.7 L, 

031.7 141L, 

036.0<12.4 Ym, 

043.5<12.4 O, 

044.6<12.4 Y, 

046.7<13.7 B, 

5049.4<13.7 Rk, 

050.3 14.1L, 

B051.7<13.3 Pt, 

052.7 14.1 Wf, 

1054.7 14.08, 
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Star J.D. Est.Obs. 


J.D. Est.Obs. J.D. Est.Obs. 
093178 Y 
044.6 11.5 Y. 
093934 R MINorIs— 
3030.7 11.6L, 3045.4 11.1L, 30462 11.3 Ym, 
3055.4 105L, 3061.6 10.9Hu. 
094211 R Leonis— 
30518 60Pt, 30520 63Br, 30628 68M, 
3072.6 69Su. 
094512 X Lronis— 
3030.7<13.3L,  3031.7<13.3L,  3033.7<13.3L, 
3040.7 12.1L, 3045.4<13.3L,  3046.2<12.3 Ym, 
3049.7<13.3L, 3050.7<13.8L,  3052.7<13.3 L, 
3055.7. 12.3 L. 
094622 Y Hyprar— 
3051.8 6.1 Pt. 
095421 V Lreonis— 
3051.8 93 Pt, 30568 9.7 Wf. 
103212 U 
3031.7. 5.0L, 3050.7 5.0L. 
103769 R Ursage Majoris— 
3045.8 10.2M, 3051.8 10.7 Pt, 3061.8 <9.9 Ms, 
104620 V HypraE— 
3031.7. 7.2L, 3050.7 7.1L, 3051.8 6.9 Pt. 
104814 W Leonis— 
3051.8 12.1 
115919 R BERENIC 
2.1<10.5 3056.9<12.5 Wi. 
120905 T ‘oe 
3054.0<10.6 Br. 
121418 R Corvi— 
3031.7<12.7L, 3050.7 11.9L, 3051.8 12.0 Pt. 
122001 SS Vircinis— 
3033.7 64L, 3044.7 6.1L, 30547 6.4L. 
122532 T Canum VENATICORUM— 
3045.8 90M, 30518 92Pt, 30540 9.4Br. 
122803 Y Vircinis— 
3050.7. 12.4L. 
123160 T — Mayjoris— 
045.8 89M, 3047.1 88 Ym, 3051.8 8.6 Pt, 
3061 7 86 Ms, 3063.6 8.7 Ms, 30726 9.2Su. 
123307 R Vircinis— 
3030.7 88L, 3042.7 7.6L, 30518 7.4Pt 


123459 RS Ursae Majoris— 


3045.8< 13.2 M, 
3054.0<10.8 Br, 
123961 S UrsaE Majoris— 
WAL, 
3061.7. 9.2 Ms, 
124606 U Vircinis— 
3051.8 82 Pt. 
132422 YDRAE— 
3023.3 4.5 Kd, 


3031.7 3.9L, 
3042.3 4.2 Kd, 
3050.7. 4.0L, 
3055.7. 4.2L. 
132706 S Vircinis— 
3051.8 10.1 Pt, 
133273 T Ursaz Minoris— 


3052.8 12.1 WE. 


3047.1 13.4 Ym, 
3063.6 <9.9 Ms. 


3045.8 10.6 M, 


3063.6 88Ms, 30726 9.0Hu. 
3025.3 4.4Kd, 30284 4.3 Kd, 
3033.7 4.0L, 3036.3 41Kd, 
3042.7 4.0L, 30453 43Kd 
3051.7 46Gi, 30518 4.2 Pt. 

3062.9 9.6M. 


3051.8 10.3 Pt, 


3050.4 10.0L, 


J.D. Est.Obs. 


3051.8 11.2 Pt, 
3066.0 7.0 Br, 


3034.7<12.6 L, 
3047.1<12.3 Ym, 
3054.7. 12.2L, 


3063.7 <9.9 Ms. 


3054.0 88 Br, 


3054.7. 7.3L. 


3052.8 13.9 WE, 


3054.0 10.2 Br, 


3030.7. 4.4L, 
3040.7. 3.8L, 
. 3049.7 42L, 
3054.7 4.3L, 
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VARIABLE STAR OBSERVATIONS, December 20, 1921 to January 20, 1922—Continued 


Star J.D. Est.Obs. J.D. Est.Obs. J.D. Est.Obs. J.D. Est.Obs. 

134440 R Canum VENaTIcORUM— 

3051.8 10.3 Pt, 3062.8 10.2M. 
135908 RR Vircinis— 

3062.8<12.5 M. 
141567 U Minoris— 

3051.8 10.6 Pt. 
141954 S Booris— 

3050.7 3051.7. 10.5Gi, 3051.8 10.9 Pt. 

142584 R CAMELOPARDALI 

3039.8 123 Wi. 3045.4 12.7Gi, 3054.0<10.8Br, 3056.8 13.0 Wf. 
142539 V Bootis— 

3033.7 9.7L, 3050.7 10.1L, 3051.8 10.0 Pt, 3062.8 10.0 M. 


143227 R Bootis— 
3051.8 7.5 Pt. 

144918 U Booris— 
3051.7. 11.0 Gi. 


150519 T LipraE— 
3063.9 


12.0 Pt. 
150605 Y LipraE— 
3042.7 120L, 3054.7 10.0L, 30639 89 Pt. 
151520 S LisraE— 
3050.7 10.6L, 3063.9 10.4 Pt. 
151731 S CoronaE BoreaLtis— 
30518 7.7 Pt. 
151714 S Serpentis— 
3050.7 12.9L. 
151822 RS 


3050.7. 11.1 L. 
152714 RU 
3054.7. 13.1 L. 
153378 S Ursar Minoris— 
3031.1 11.6 Ym, 3039.8 10.5 Wf, 3043.0 11.3 Ym, 3051.8 10.8 Pt, 
3056.8 11.7 Wf, 3072.6 10.9 Su. 
154428 R CoronaE BorEALis— 
2966.3 83An, 2972.3 9.5An, 3001.0 69Ch, 3030.7 6.2L, 
30317 M337 621, M47 GAL, ESL, 
3046.1 6.2 Br, 3046.4 65Ym, 3049.7 63L, 3050.7 64L, 
3051.7 65Gi, 30518 62Pt, 30521 68Br, 30527 61L, 
30540 68Br, 3054.7 63L, 3055.7 63L, 30618 69Ms, 
30629 65M, 3063.9 62Pt, 30649 62Pt, 30660 68Br. 
154639 V Coronaz Boreatis— 
3051.8 7.1 Pt, 306 8.7M 


154615 R SERPENTIS— 
3063.9 8.8 Pt. 
160210 U Srerrentis— 
3063.9 8.0 Pt. 
160625 RU Hercutis— 
3063.9 9.9Pt. 
161122c T Scorpi— 
3063.9 10.6 Pt. 
161607 W OpuiucHi— 
3054.7<12.5 L, 3063.9 12.0 Pt. 
162119 U Hercutis— 
3054.7 7.9Gi, 3063.9 7.1 Pt. 
162112 V 
3 


3050.7 13.0 L, 3063.9 12.8 Pt. 
163137 W Hercutis— 
3046.5<12.0 Y. 
163266 R Draconis— 
3046.5 12.0Y, 3053.5 12.6 Pt. 


| 
| 
162807 SS Hercutis— 
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VARIABLE STAR OBSERVATIONS, December 20, 1921 to January 20, 1922—Continued 
J.D. Est.Obs. 


Star J.D. Est.Obs. 
164715 S HercuLtis— 
3054.7. 7.8 Gi. 


170627 RT Hercutis— 
3037.6 11.1 Wf. 
171401 Z OrniucHi— 
3054.7 8.0 Gi, 
171723 RS Hercutis— 
3037.6 11.1 Wf. 
172809 RU OpuiucHi— 
3063.9 10.5 Pt. 
175111 RT 
3063.9 10.3 Pt. 
175519 RY Hercutis— 
3016.1<11.5 Ch, 
180565 W Draconis— 
3051.5 12.8 Pt. 
180531 T 
3016.1 8.2 Ch, 
3052.2 8.6L. 
180911 Nova Opuiucni #4— 
3030.2 11.6L. 
181031 TV Hercutis— 
3031.3 9.1L, 
181136 W Lyrar— 
3028.6 9.2 Hi, 
3046.5 8&7 Y, 
182224 SV Hercutis— 
3031.3. 13.0 L, 
183149 SV Draconis— 
3046.5 11.9 Y. 
183225 RZ Hercutis— 
3046.5 12.0 Y. 
183308 X 
2963.1 


8.8 Ch, 
184205 R Scuti— 
2966.3 5.5 An, 
3022.2 6.1 An, 
3034.2 5.9 An, 
3044.2. 5.5 An, 
184300 Nova AguiLaE #3— 
3016.0 9.2Ch, 
3042.2 9.7L. 
185032 RX Lyrar— 
3017.0<12.5 Ch. 
185512a ST 
017.0 11.0Ch, 
185634 Z 
030.3 10.5 L, 
185737 RT Lyrar— 
3017.0 12.0 Ch. 


3016.1 9.3 Ch. 


046.5<12.5 Y. 
190967 U Draconis— 
3013.1 11.9 Ch, 
190941 RU LyraE— 
3043.5 11.4 Pt. 
190925 S Lyrar— 
3054.2 142L. 


J.D. Est.Obs. J.D. Est.Obs. 
3063.9 8.3 Pt. 

3063.9 9.9 Pt 

3031.3 7.8L, 3042.2 8.0L, 
3042.2 9.0L, 3052.3 

3030.3 9.0L, 30422 89L, 
3049.5 87Hj, 30523 83L. 
3042.2 133L, 3055.7 13.2L. 
3044.2 

2970.4 5.4An, 2972.3 5.2 An, 
3032.2 3033.2 64An 
3034.2 6.1L, 30402 5.9L, 
3044.2 5.7L 

3032.2 9.7L, 3034.2 9.7L 
3030.2 9.9L 

3042.2 WAL, 30523 118L. 
3043.5 10.8 Pt. 


3043.5 


3043.5 


3016.0 
3033.2 
3042.2 


3038.9 


Ps 


8.7 Pt, 


ann 
one 
Fre 


9.3 Ym, 


— 
: 190108 R AguiraE— ‘ 
190529a V Lyrar— 
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VARIABLE STAR OBSERVATIONS, December 20, 1921 to January 20, 1922—Continued 


Star J.D. Est.Obs. J.D. Est.Obs. J.D. Est.Obs. J.D. Est.Obs. 
190926 X LyraE— 
3043.5 9.0 Pt 
190933a RS 
3016.1 11.2 Ch. 
m91007a W AguiILar— 
3016.1 9.8 Ch. 
191007b TY AguiLaE— 
3016.1 10.8 Ch. 
191019 R SAGITTARII— 
3016.1 10.0 Ch. 
191033 RY Sacitrariu— 
3001.0<11.5 Ch, 3011.0<11.5 Ch. 
191350 TZ Cycni— 
2995.7 11.2To, 3000.6 11.2To, 3013.6 11.3To, 3027.7 11.2 To, 
3043.5 10.9Pt, 3046.5 11.4Y. 
191637 U Lyrar— 
3043.5 10.7 Pt. 
192928 TY Cyeni— 
3001.1 10.3Ch, 3014.1 10.0Ch, 3043.5 9.7 Pt. 
193311 RT AguiLar— 
3001.1 95Ch, 3015.1 10.2Ch, 3043.5 11.6 Pt, 3051.5 11.4B. 
193449 R Cycni— 
2995.7<12.1To, 3000.7<12.1 To, 3013.6<12.4To, 3015.1<12.4 Ch, 
3027.7<12.4 To, 3028.6<10.9Hj, 30425< 99 Hj, 3043.5<10.9 Hj, 
3049.5<10.5 Br, 3049.5< 99Hj, 3052.5<10.9 Ms, 3054.6<10.5 Br, 
3055.5<10.9 Ms, 3056.5<11.6M, 3061.5< 9.6 Ms, 3063.6< 9.6 Ms. 
193509 RV AguiLaE— 
2995.7 10.5To, 3000.6 11.5 To, 3007.6<11.7 To, 3012.6 12.2 To, 
3020.6<12.2 To, 3026.6<12.2 To, 3028.6<12.2 To. 
194048 RT Cycni— 
3011.0 11.7Ch, 3027.4 10.6Rk, 3028.6 10.0Hj, 30425 9.6Hij, 
3043.5 92Pt, 3043.5 95Hj, 3043.6 88Ms, 3045.7 9.3Br, 
3049.5 90Hj, 30523 88Gi, 30523 86Rk, 30525 8.6 Ms, 
3054.6 85Br, 3055.5 84Ms, 30565 85M, 30566 8.0Hu, 
3061.5 8.0Ms, 3063.6 7.5 Ms. 
194348 TU Cycni— 
3011.0 10.2Ch, 3027.4 9.2Rk, 3043.5 99 Pt, 3043.5 10.1 V, 
3049.6 10.0Br, 3052.3 9.5 Rk, 3054.6 10.0Br, 30566 98Hu. 
194632 x Cycni— 
2995.7 78To, 2999.0 84Ym, 3000.7 83To, 3013.6 8.5To, 
3014.1 91Ch, 3027.4 88Rk, 3027.7 9.4To, 30286 9.7 Hj, 
3029.9 94Ym, 3036.0 9.7 Ym, 3043.5 10.2Hj, 3043.5 10.3 Pt, 
3043.5 104V, 3045.3 10.9Pe, 3045.9 10.1 Ym, 3046.9 11.0 Ym, 
3049.4 10.2Rk, 3049.6 10.5 Br, 3054.6<10.5 Br, 3057.5 10.8 Ya. 
194604 X AguILar— 
3037.5<12.9 WE. 
195116 S SacitraE— 
3051.6 5.5 Mu, 3057.6 5.3 Mu. 
195202 RR AguiLar— 
2995.7<12.1 To, 3000.6<11.4To, 3007.6<11.0To, 3012.6<12.2 To, 
3020.6<11.4 To, 3028.6<11.8 To. 
195308 RS AguiraE— 
2995.7<12.2To, 3000.6<12.1 To, 3007.6<11.7 To, 3012.6<12.2 To, 
3020.6<12.0 To. 
195553 Nova Cyen1 #3— 
3015.1 9.9Ch, 3030.0 10.2 Ym, 30303 9.5L, 30343 10.3 Gi, 
3036.0 98 Ym, 30423 9.3L 3043.0 9.7 Ym, 3043.5 9.8 Pt, 
3043.5 9.7V, 30469 98Ym, 3049.5 96Pt, 3051.5 9.6 Pt, 
3053.5 98Pt, 3054.2 931, 3056.6 10.0Pt, 3057.5 9.8 Ya, 
3061.5 9.7 Pt, 30625 9.6 Pt, 3071.5 9.6 Pt. 
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J.D. Est.Obs. 


Star J.D. Est.Obs. 
195849 Z Cycni— 
2995.7 9.2To, 


3015.1 10.7 Ch, 

3043.5<11.1 V, 

3062.6 13.5 Wf. 
200212 SY AguiLaE— 

3031.3 12.2L, 
200647 SV Cyeni— 
052.8 8.5 B, 

200747 RX Cyeni— 

3057.6 
200715a S 

3024.9 10.7 Kd, 

3043.9 93 Kd, 
200715b RW AguiLaE— 

3049.7. 9.1 Br, 
200938 RS Cygni— 

3014.1 7.6 Ch, 

3042.3 7.1L, 
200916 R SacitrAaE— 

3049.7. 9.0 Br, 
200906 Z AQuILAE— 

3024.9 10.2 Kd, 

3043.9 10.1 Kd, 
201008 R 


3031.3 11.8L, 
20112t RT Capricorni— 


30, 6.8L, 

201437a P Cygni— 
14.1. 5.3Ch. 

201647 U Cyeni— 

3030.4 8.5 Gi, 

3062.5 8.5 Ya. 
202954 ST Cycni— 

3071.5 11.4 Pt. 
203226 V VuLpecuLAE— 

3043.5 8.5 Pt. 
203847 V Cyeni— 

3014.1 9.3 Ch, 
203816 S DEeLpHINI— 

3051.5 9.4V. 
204016 T — 


037.6 8.9 Wi, 


204104 W Aguaru— 
3032.2 14.0L, 
3052.5 13.9 L. 
204318 V 
3046.5<12.7 B, 
204405 T AQuaRti— 
3011.0 9.0Ch, 
204846 RZ Cyc 
3052.3 11.6 Gi. 
205923 R 


3025.0 8.6 Kd, 


3043.5 8.0 Pt, 
210129 TW Cycni— 

3046.5 12.2B. 
210504 RS Aguari— 

3030.3 10.6 L, 


7.8 Mu. 


3000.7 
3027.7 
3051.3 
3042.2 


3056.6 


3029.0 
3049.7 


3055.5 


3030.3 
3043.5 


3055.5 


3028.9 
3054.2 


3042.2 
3042.2 


3043.5 


3034.4 


3043.5 


3036.0<11.3 Ym, 


3054.2 
3043.5 


3028.6 
3043.9 


3040.2 


9.2 To, 
11.6 To, 
13.4 Gi, 


8.2 Hu, 


10.5 Kd, 
9.6 Br, 


9.3 B. 


7.3 An, 


10.0 B. 


10.0 Kd, 
10.3 Gi, 


12.1L, 
FAL, 


7.9 Pt, 


8.2 Gi, 


9.2 Pt, 


10.0 L, 


J.D. Est.Obs. J.D. Est.Obs. 
3006.7. 9.9To, 3013.6 10.4 To, 
3037.7 12.3 Wf, 3043.5 11.8 Pt, 
3052.7 12.6 Wf, 3056.5<11.6 M, 
3054.2 11.9L 
3057.66 86Mu. 

3032.3 9.9Gi, 3043.5 9.7 Pt, 
3054.2 9.6Gi, 3055.5 10.0B. 
$0303 731L,. 30423 73.An, 

3032.3. 9.5Gi, 3043.5 9.8 Pt 
SSS 125 Pt, 30522 1251. 
3056.5 9.0M, 30576 7.9Mu, 
3056.6 86M. 

3046.5 89B, 30626 89 WE. 
3040.9<12.9 Ym, 3042.2 14.0L, 
3055.5 12.5 B. 

3029.0 84Kd, 3043.5 
3054.3 85Gi, 30566 89 Hu. 


3050.3 10.6 L. 


— | 
| 
— 
| 
— 
— 
a 11.5 Pt, 


of Variable Star Observers 


189 


VARIABLE STAR OBSERVATIONS, December 20, 1921 to January 20, 1922—Continued 


Star J.D. Est.Obs. 
210868 T CepHEei— 
9.7 Ch, 


3013.1 
8.3 Mu, 


3051.6 
8.2 Ya. 


3062.5 
211614 X Prcasi— 

3043.6 12.4 Pt. 
213244 W Cyeni— 
2999.0 


3050.2 5.7L, 
213678 S CepHEI— 

3043.6 10.0 Pt, 

3056.6 
213843 SS 


3040.2 11.7L, 
3042.5<10.9 Ms, 
30435 11.8 Pt, 
3044.3. 11.9 An, 
3046.0 11.8 Ym, 
3046.9 11.7 Ym, 
3049.2 12.1 L, 
3049.6<10.3 Hj, 
3050.6 11.7 B, 
3052.3 11.9L, 
3052.5 11.3 Ms, 
3053.5 116B, 
3054.6<10.5 Br, 
3055.5 11. 
3056.6 
3058.5 11.9 
3061.6 
3062.6 
3064.5 
3069.5 12.0B, 
3072.6<10.9 O. 
213937 RV Cycni— 
3055.6 7.5 Hu. 
215605 V Precasi— 
3043.5 10.00, 
215934 RT Prcast— 
3043.5<11.7 O. 
220412 T Precasi— 
220613 Y Prcasi— 
3045.7<11.0 Br, 
220714 RS Prcast— 
3045.7<11.0 Br, 
222129 RV PrcAsi— 
3047.5 13.0 B, 


, 3030.0 


J.D. Est.Obs. 


3032.2 8.3L, 
3055.3 8.4L, 


6.6 Ym, 
6.2 Ym, 
6.8 Ym, 


3038.9 
3046.9 
3053.0 


3049.7 9.8 Br, 
3067.6<10.2 Br. 


2999.0 11.5 Ym, 
, 3012.0 11.5 Ch, 


3014.2 9.0Ch, 
3026.4 11.9 Rk, 
3030.0 11.1 Ym, 
3031.1 11.9 Ym, 
3032.2 11.3L, 
3034.2 10.9 An, 
3035.4 11.3 Gi, 
3038.9 11.3 Ym, 
3041.0 11.2 Ym, 
3043.0 11.6 Ym, 
3043.5<113 V, 
3045.3 11.8 Gi, 
3046.3 11.6L, 
3047.5 11.7 B, 
3049.3 12.0 Rk, 
3050.0<10.9 Ym, 
3051.3 11.8 Gi, 
3052.3 11.8 Gi, 
3052.6 11.9 Lv, 
3053.5 11.9 Pt, 
3055.2 12.0L, 
3055.5 11.5 Lv, 
3056.6 11.9 Pt, 
3060.5 12.0 B, 
3062.5 11.90. 
3063.5 11.9 WE, 
3066.5 11.9B. 
3070.5<11.3 Ya, 


3058.5 9.9 B. 
3044.2<13.2 L, 
3046.6<12.7 B, 
3046.6 12.3 B, 
3053.5 13.2 B, 


6.5 Ym. 


J.D. Est.Obs. 


3043.6 7.7 Pt, 
3057.6 8.3 Mu, 


3031.1 
3042.3 
3048.9 


6 Ym 
4 


m, 


QUn 


3051.5 8.9 Gi, 


2999.1 
3013.1 
3015.1 
3027.3 
3030.1 
3031.3 
3032.3 
3034.2 
3035.9 


11.2 Ch, 
11.4 Ch, 
8.5 Ch, 
11.6 Rk, 
11.0 Ym, 
10.5 L, 
11.0 Gi, 
109L, 
10.7 Ym, 
3039.7 11.6 Wf, 
3042.3 11.9 An, 
3043.5<10.9 Ms, 
3043.6< 9.8 Hj, 
3045.3 11.6 Pe, 
3046.5 11.6 B, 
30489 11.3 Ym, 
3049.5 11.8 Pt, 
3050.2 11.6 An, 
3051.5 11.8 Pt, 
3052.4 12.0 Rk, 
3052.7. 11.8 Wf. 
3054.3 11.9L, 
3055.3 11.8 Gi, 
3055.5<11.3 Ms, 
3056.7 11.9 WE, 
3061.5< 9.6 Ms, 
3062.5 11.6 Pt, 
3063.6< 9.6 Ms, 
3067.5 11.9B, 
3071.5 11.9 Pt, 


3049.2<13.2 L, 
3054.7<10.0 Br. 
3054.7<10.8 Br. 
3069.5<12.7 B. 


J.D. Est.Obs. 


3045.4 7.7L, 
3059.6 84Mu. 


3031.3 
3045.3 
3050.0 


6.3 Pe, 
6.5 Ym, 


3052.5 10.5 B, 


3000.3 
3013.7 
3017.1 
3027.7 
3030.3 
3031.4 
3033.2 
3034.3 
3036.2 
3040.2 
3042.3 
3043.5 
3044.2 
3045.4 
3046.5 
3049.0 11.2 Ym, 
3049.6<10.5 Br, 
3050.2 11.7L, 
3051.6 
3052.5 
3053.0 
3054.5 
3055.4 
3056.5 
3057.5 11.5 Ya, 
3061.5 11.8 Pt, 
3062.5<11.3 Pi, 
3064.5<11.3 Pi, 
3067.6< 9.6 Br, 
3071.5 11.9 Pi, 


11.6 Ch, 
10.6 To, 
8.6 Ch, 
11.8 To, 
11.0 Gi, 
10.6 Gi, 
109 An, 
11.1 Gi, 


3054.3<13.5 Gi. 


‘ 
3036.0 6.6 Ym, 
3046.0 6.6 Y, 
3000.8 11.9 
3014.0 9.1 Ch, 
3024.6 11.1Lv, 
3028.6 11.3 Hi, 
3030.3. 11.8L, 
3031.4 10.5 Rk, 
3033.2 10.8 L, 
3034.6 10.9 Lv, 
3037.6 11.3 Wi, 
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Star J.D. Est.Obs. J.D. Est.Obs. 
222439 S LacerRTAE— 
3030.4 122L, 3044.2 12.6L, 
3054.5 13.0B, 3055.3 13.1 Gi. 
223841 R LacertaE— 
3030.4 129L, 3044.3 13.2L, 
3055.4 13.9 Gi. 
225120 S AQuARII— 
3046.5 8.1 Y, 3051.5 8.0B. 
225914 RW Percasi— 
3043.6<10.8V, 3046.5 12.2 Y, 
3054.7<10.5 Br. 


230110 R Prcasi— 
3017.2 12.0Ch, 
3049.6< 9.3 Hj, 
3055.6 10.1 Je, 

230759 V CassiopEIAE— 
3034 


5 10.7 Gi, 
231425 W Precasi— 
3030.4 9.4An, 
3043.5 10.00, 
231508 S PrcAsi— 
3046.6 12.3 L. 
233335 ST ANDROMEDAE— 


2999.0 10.4 Ym, 


3043.6 
3060.6 8&8&B, 
233815 R AQuari— 
3011.1 9.0 Ch, 
3043.6 6.7 Pt, 
233956 Z CassiorEIAE— 
3037.6 10.3 Wf, 
3062.6 9.9 Wi, 
235053 RR CAssiopEIAE— 
3045.5 10.7 Gi, 
3069.6 10.6 B. 
235209 V CrtTi— 
3040.2<13.6 L, 
3054.6<10.0 Br. 
235350 R CAassiopEIAE— 
3034.5 7.9 Gi, 
235525 Z Precasi— 
3043.6 12.5 Pt. 
235715 W Creti— 
51.2 9.2Gi. 
235855 Y CassIopEIAE— 
3045.5 11.6 Gi, 
235939 SV ANpROMEDAF— 
3043.6 11.8 Pt, 


9.1 Pt, 


Total Observations: 1368. 


3028.6< 9.8 Hj, 
3049.7<10.5 Br, 
3056.6 11.0 Hu, 


3043.6 10.6 Pt, 


3030.4 9.4L, 
3052.3 9.0L, 


3012.0 
3048.9 
3062.6 


3024.9 
3056.5 


3047.5 
3069.5 


3046.6 


9.6 Ch, 
7.9 Wi, 


8.5 Kd, 
6.7 Ya. 


10.8 B, 
11.2B. 
10.8 B, 
3045.7<11.0 Br, 


3053.6 8.5 B, 


3051.5<11.0 V, 
3053.6 12.5 B, 


10.2 Ym, 


Stars Observed: 249. 


J.D. Est.Obs. 
3045.3 12.4 Gi, 


3045.4 13.5 Gi, 


3049.7<11.0 Br, 


3043.6 11.7 Pt, 
3054.6< 9.8 Hj, 
3062.6 10.60. 


3053.6 10.0 B, 


3032.6* 9.5 Lv, 
3056.6 8.1 Hu. 


3030.0 
3052.7 
3069.6 


3026.9 


8.5 B. 


8.4 Kd, 
3052.7 10.6 Wi, 
3055.4 10.6 Gi, 
3051.2<13.1 Gi, 


3054.4 8.4Gi, 


3053.6 10.9B, 
3054.6 13.0 Hu. 


10.2 Ym, 
8.6 Wf, 3054.6 88Hu, 


J.D. Est.Obs. 
3054.3 13.1 L, 


3054.3 13.6L, 


3054.5<13.5 B, 


3046.5 11.3 Y, 
3054.7<10.5 Br, 


3054.4 10.0Gi. 
3042.4 9.2L, 


3037.6 8.3 Wi, 


3042.9 7.4Kd, 
3053.6 10.8B, 
3060.6 10.8 B, 
3052.2<12.2 L, 
3069.6 


8.5 B. 


3055.4 10.8 Gi. 


Observers: 29. 


Mr. Eaton has returned from abroad, where he met many of the foreign 


members. 


With the next report Mr. Eaton will resume his office as Recording 


Secretary, and members are requested to send their A. A. V. S. O. reports to 


him as formerly. 


Mr. Olcott is leaving on February 14th for an European trip, returning 


May 1. 


President during the absence of the Secretary. 
The following observers contributed to this report: Messrs. Ancarani “An,” 


The correspondence of the Association will be attended to by the 
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Bouton “B,” Brocchi “Br,” Chandra “Ch,” Ginori “Gi,” Miss Hawes “Hs,” 
Hoerl “Hj,” Hunter “Hu,” Jewell “Je,” Kanda “Kd,” Lacchini “L,” Leaven- 
worth “Lv,” McAteer “M,” Mrs. Morris “Ms,” Mundt “Mu,” Olcott “O,” 
Peltier “Pt,” de Perrot “Pe,” Pickering “Pi,” Reesinck “Rk,” Miss Stevens “Sv,” 
Suter “Su,” Townley “To,” Vrooman “V,” Waterfield “Wf,” Miss Whit- 
ney “Wy,” Yalden “Ya,” Yamamoto “Ym,” and Miss Young “Y.” 

ArvitLtE D. WALKER, Recording Secretary. 


GENERAL NOTES. 


Professor George E. Hale has resigned the presidency of the Pacific 
Division of the American Association for the Advancement of Science because 
he will be abroad at the time of the annual meeting of that body, which is to be 
held in Salt Lake City in June. He has been succeeded by Dr. Barton Warren 
Evermann of San Francisco. : 

Dr. Hale will go to Brussels this spring as the American representative at 
the International Research Council, and will remain abroad most of the sum- 
mer. This information is given in a clipping sent us from one of the Pasadena 
daily newspapers. 


Dr. Frederick H.Seares addressed the Physics and Astronomy Club 
of the California Institute of Technology and the Mt. Wilson Observatory on 
January 25 and February 1. His subject was “Masses and densities of the stars.” 


Dr. Henry N. Russell of Princeton University is spending a few weeks 
at the Mt. Wilson Observatory. Dr. Russell will attend the Astronomical Meet- 
ings in Rome in May. 


Sir Howard Grubb, the well-known optician, has written an article on 
the adjustment of equatorial telescopes which has appeared in the December and 
January numbers of the Journal of the Royal Astronomical Society of Canada. 
The article will be of value to all interested in the subject. 


Charles Henry Davis 2nd, Rear Admiral, retired, U. S. Navy, who 
was twice Superintendent of the Naval Observatory, died at Washington, D. C., 
December 27, 1921. 1 


Mr. William T. Carrigan,one of the senior assistants in the Nautical 
Almanac Office, U. S. Naval Observatory, died at Washington, D. C., on 
January 20, 1922. Mr. Carrigan entered the Nautical Almanac Office in March 
1901, and by his natural ability and untiring energy worked his way up from 
the lowest grade. In addition to this he assisted in the research work carried 
on by the late Professor Simon Newcomb. Mr. Carrigan was devoted to the 
science of astronomy, and contributed valuable papers on that subject to the 
astronomical journals. 


Mr. George Klages.—The following note concerning Mr. George 
Klages is communicated by Professor Frank Schlesinger, formerly director of 
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the Allegheny Observatory and now director of the Yale University Observatory: 
“Mr. George Klages of Pittsburgh, for many years superintendent of the 
Mechanical Division of the John A. Brashear Company, died at his home on 
January 27, after a short illness. He was 59 years of age. To Mr. Klages 
is due the credit for a great deal of the mechanical excellence of the telescopes, 
spectroscopes, and other apparatus produced by this well known company. 
In particular the detailed designs and construction of the Allegheny 30-inch 
refractor and of the Swarthmore 24-inch refractor are due to him.” 


American Astronomical Society Meetings.—Secretary Joel Steb- 
bins asks us to correct the notice, which was given in our General Notes last 
month, in regard to the future meetings of the Society. 

“The correct dates are as follows: September, 1922, Yerkes Observatory ; 
December, 1922, Cambridge and Boston; September, 1923, Mt. Wilson Observa- 
tory; December, 1923, Vassar College.” 


New Astronomical Society in Japan.—In the Bulletin of the Society 
of Astronomical Friends, No. 7, is given a list of 50 members of the observing 
section of the Society, which is designated by the letters S.A.S. Each observer 
is assigned a definite constellation for study. 


Municipal Observatory for Dallas, Texas.—The new Astronomi- 
cal Society at Dallas, Texas, is doing fine work in the way of creating enthusi- 
asm for the study of the heavens. A plan for a Municipal Observatory is al- 
ready under way and one of the citizens has offered to furnish a 10-inch tele- 
scope and other equipment. Let the good work go on! 


The Astronomy Section of the Maryland Academy of Sciences, 
Baltimore, held three open sessions last year at which Professor George H. 
Peters, U. S. Naval Observatory, Professor Claude H. Hall, Jr., and Dr. W. E. 
Glanville delivered illustrated lectures. As a beginning for 1922 Professor S. 
G. Barton, University of Pennsylvania, recently delivered a fine lecture on 
Clusters and Nebulae. 


Position of Kyoto Observatory.—In Bulletin No. 4 of the Kyoto Uni- 
versity Observatory we find the following data concerning Kyoto Observatory: 
Longitude 9" 03” 06870 East from Greenwich. 
Latitude 35° 01’ 3771 North. 
Height 55 meters above mean sea level. 
Observations of latitude variation are being carried on at Koyoto by Messrs. 
Yamamoto and Sh. Kawasaki with a 2%-inch portable transit instrument. 


Note on the Velocity of Light.—A detailed study of the magnitudes 
of stars in Messier 5, which has just been completed, includes the simultaneous 
derivation of photographic and photovisual light curves for the maxima of sev- 
eral variables. An extremely delicate test of the relative velocity of light of dif- 
ferent colors thus becomes possible. The photographs for this purpose were made 
alternately on blue-sensitive and yellow-sensitive plates by the writer at Mount 
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Wilson in 1917. The maximum intensity for the blue plates is near wave length 
0.454, and for the yellow, near wave length 0.55 uw. 

From the plotted light curves, the differences between photographically and 
photovisually determined times of maxima were obtained for nine stars. Differ- 
ences between photographically and photovisually determined times of the 
passage through median magnitude, on the rise to maximum light, were ob- 
tained for twelve stars. The average of these twenty-one differences, without 
regard to sign, is +04.0045. The final algebraic mean difference, with its 
probable error, is 

Pg. — Pv. = + 04.0004 + 04.0008. 


One deduction from this result is that no difference between photo- 
graphically and photovisually measured times of the maxima, or of the median 
magnitude, can be found for the variable stars in Messier 5. The indication of 
a small delay for photographic light is far within the probable error. 

An additional deduction, based on the size of the probable error, is that 
radiations which differ in wave length by about twenty per cent, and in ampli- 
tude as well, can travel through space for 40,000 years without losing more 
than one or two minutes with respect to each other, if indeed there is any 
difference whatever. 

Stated otherwise, the probable error indicates that the chances are twenty 
to one that the velocities of blue and yellow light through interstellar space 
do not differ by more than five centimeters a second. The chances are five to 
one that this difference in time of travel through space is less than one second 
in three hundred years. 

The velocity of light is known to about one part in ten thousand; the 
present result indicates that the difference in velocity of blue and yellow light 
is known to be less than one part in ten billion. The high sensitiveness of the 
test in the present case is to be attributed partly to the large number of variable 
stars associated in the cluster, partly to the rapidity with which cluster-type 
variables rise to maximum brightness, and partly to the great distance of 40,000 
light years separating the source of the phenomena measured in the cluster and 
the recorder on the Earth. 

Harvard College Observatory Bulletin 763. Hartow SHAPLEY. 

Cambridge, Mass., U. S. A., January 31, 1922. 


Parallax ot Messier 5.—The conclusion of the investigation of com- 
parison stars and variables in the globular system Messier 5 permits a new 
determination of its distance. The weighted mean of the median photographic 
magnitudes of twenty-six cluster type variables is 15.08, the magnitude scale 
being established by direct comparison with North Polar Standards (Mt. W. 
system). The absolute photographic magnitude, M, corresponding to the 
measured median, is taken to be —0.23 as formerly (Mt. W. Contr. 151, 1917), 
since no reason has as yet appeared for altering appreciably the adopted value. 
Hence the new modulus for Messier 5, Mod. =m—M=5-+ 5logzm, is 15.31. 
Another value of the parallax may now be obtained by using Holetschek’s in- 
tegrated apparent magnitude and a curve already derived for the relation of 
distance to magnitude (Mt. W. Contr. 161, 1918). 

The earlier value of the parallax, = 07000080, was based on measures of 
diameter, of variable stars, and of the twenty-five brightest stars in the cluster. 
The median magnitudes then used were derived from Professor Bailey’s discus- 
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sion of the light curves (H. A. 78,1917), reducing his magnitudes to the Mount 
Wilson system. 


The following values of the modulus are now available: 


From variable stars (Mount Wilson light curves... .15.31, Weight 3 
From integrated apparent magnitude............... 
From variable stars (Harvard light curves)........ 15.49, 7 wa 
From twenty-five brightest stars (revised)......... 


Adopted mean 


The new value of the parallax of Messier 5 is 07000082, which corresponds 
to a distance of 12.2 kiloparsecs, or 39,800 light years. With the exception of 
Messier 13, it is the nearest of the northern globular clusters. 


Harvard College Observatory Bulletin 763. Hartow SHAPLEY. 
Cambridge, Mass., U. S. A., January 31, 1922. 


No Oxygen in the Atmosphere of Venus.—The most striking paper 
presented at the Swarthmore meeting of the American Astronomical Society was 
that of Professor St. John of the Mount Wilson Observatory, who exhibited 
lantern slides showing parts of the spectrum of Venus in the red region con- 
taining the known lines of oxygen due to absorption by the oxygen in the 
earth’s atmosphere. The scale of the photographs was so large that the dis- 
placement of the solar lines reflected from Venus’ atmosphere as compared with 
the solar lines reflected in the earth’s atmosphere was very evident. The 
oxygen absorption lines ought therefore to have had companions beside them 
due to the absorption of the oxygen in the outer atmosphere of Venus, which 
must have been penetrated to a considerable depth by the solar rays which 
were reflected to the earth. There was, however, no trace whatever of such 
companion lines, and so we must conclude that there is not sufficient oxygen 
in at least the outer atmosphere of Venus to produce sensible absorption of 
the solar rays. 

. We have been inclined to attribute the great brightness of Venus in part 
to the high reflective power of clouds in an atmosphere very much like our 
own, but perhaps fuller of clouds. Professor St. John’s results raise the question 
whether without oxygen there can be water-vapor in Venus’ atmosphere, so that 


we may have to infer that the reflecting clouds are composed of some other 
material. 


A Peculiar Meteor.—<According to the Farmer’s Tribune of Minne- 
apolis, Minnesota, Jan. 24, 1922, Mr. Joseph Babcock, a farmer of Waukesha, 
Wisconsin, found a hole in the ground with dirt thrown up around it that had 
not been touched by rain. He dug down seven feet and found a 15-pound 
fragment of a meteor. The fragment was a half-sphere of stone of mixed 
formation which had apparently been hollow. “Leading toward the center, in 
circles, were successive formations of blue, red and green agate-like stone, then 
small white crystals, and finally large pyramid crystals, grouped about what had 
been the hollow center.” The farmer thought the white crystals were diamonds. 


The description sounds like that of a geode, of earthly formation, rather 
than that of a meteoric stone. 
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Giant Stars near the Pleiades.—The stars B. D. +23°483 and B. D. 
+25°639, both of which are a little more than two degrees distant from 
Alcyone, have proper motions similar in direction and amount to that of the 
physical members of the Pleiades (Trumpler, Lick Obs. Bull. 333, 1921). The 
photographic magnitudes are 9.2 and 9.6; the spectra are given as G5 in the 
Henry Draper Catalogue. 

Stars of this magnitude and type can hardly be considered members of the 
cluster, notwithstanding the agreement in proper motion, since other stars of 
similar brightness and proper motion have spectra of Class F5 or earlier. As 
a check, the spectra have been re-examined on additional plates by Miss Cannon 
and the writer and assigned to Classes K and G5, respectively. 

The members of the Pleiades cluster with spectra F, G, and K are known 
to be dwarfs; but the first, at least, of these two stars is conspicuously a giant 
with absolute photographic magnitude near +1.5, according to a measurement on 
a Harvard spectrum plate. Its distance and transverse motion, therefore, are ap- 
proximately three times that of the cluster. Probably both stars should be 
dropped from the list of physical members of the Pleiades. 

Hartow SHAPLEY. 

Harvard College Observatory Bulletin 764. 


On Majorana’s Theory ot Gravitation.—Prof. Majorana, in a series 
of articles in the Philosophical Magazine and elsewhere, describes experiments 
from which he claims he has found that gravitational force is weakened if it 
passes through one body before acting on a second. This means that: the mass 
of the second body is changed by the presence of the first. In the Astrophysical 
Journal for December, 1921, Prof. H. N. Russell of Princeton examines the 
astronomical consequences of this theory and reaches the conclusion that the 
effect, if present at all, must be far less than the amount determined by Prof. 
Majorana, as otherwise planetary and satellite motions would be far different 
from those actually found and the tidal forces at work on the earth would also 
differ greatly from those present. 


New Measurements of Stellar Radiation.—Dr. W. W. Coblentz of 
the U. S. Bureau of Standards has recently continued his work on the study of 
the radiation of stars by means of special radiometers used in connection with 
the 40-inch reflector of the Lowell Observatory. The work is described in a short 
paper in the Astrophysical Journal for January 1922. The recent results con- 
firm the earlier ones obtained at the Lick Observatory, that the total radiation 
from red stars is from 2.5 to 3 times as much as that from blue stars of the same 
visual magnitude. The results also show that the black body temperatures vary 
from 3,000° C. for red stars to 10,000° C. for blue stars. 


The Solar Constant, Sun-Spots, and Solar Activity.—In the As- 
trophysical Journal for January, 1922. Prof. Anders Angstrém discusses the 
connection between these phenomena, using the Wolf sun-spot numbers and 
Abbot’s value of the solar constant. He comes to the conclusion that the 
radiation of the sun increases as the number and size of spots increase up to a 
moderate amount but that when the spots are large and numerous the radiation 
again decreases. 
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The Third Satellite of Jupiter.—In Monthly Notices for Dec., 1921, 
the Rev. T. E. R. Phillips reports a long series of observations of the satellite 
made with an 8-inch refractor. From the evidence submitted it seems probable 
that this satellite, like the moon, has its periods of rotation and revolution equal. 


Cape Comet.— The following position of the comet discovered at Cape 
of Good Hope has been received here: 


G. M. T. R.A. Dec. OBSERVER PLACE 


February 3.7806 9" 43™ 58* —36° 2’ Barnard Yerkes Observatory 


The magnitude was between 10 and 12. The position wa sobtained from a 
photograph made with the Bruce Telescope. 
Harvard College Observatory Bulletin 764. 


Variation of the Solar Constant.— In Astronomische Nachrichten 
No. 5138, N. N. Kalitin discusses a series of observations of the value of the 
solar constant made at Pawlowsk. This series appears to indicate that there is 
a variation in the value depending upon the latitude of the earth as seen from 
the sun. When the earth is near the plane of the sun’s equator the value is 
slightly less than when the earth is some distance north or south of this plane. 


Zodiacal Light. — Prof. D. W. Morehouse of Drake University, Des Moines, 
Iowa, in a recent letter says that the Zodiacal Light has been extraordinarily 
bright on clear evenings during February. 

At Northfield, the phenomenon has been quite conspicuous on the few clear 
nights which we have had this month. The Light reaches to and a little beyond 


the Pleiades, the axis of the maximum of light passing between that group of 
stars and the ecliptic. 


Probably True.—In an examination the question “What connection is 


there between comets and meteors?” was answered by “They are both subject 
to the laws of the universe.” 


General Index to Popular Astronomy, Vol. 2.—In 1909 there was 
published a General Index to PopuLAR Astronomy and its predecessors, the 
S1pEREAL MESSENGER and AsTRONOMY AND ASTROPHYSICS, including all the issues 
of the three magazines up to the end of the year 1908, Vol. 16 of PopuLar 
Astronomy. It is now the purpose of the editors to prepare a second volume 
of the General Index, bringing it up to the end of 1922, including Volumes 17-30 
of PopuLar ASTRONOMY. 

The Index will not be issued until February or March of 1923, but it is 
necessary now for the editors to obtain some idea of the number of copies which 
can be sold, in order to know whether they can finance the undertaking. 

We estimate that the Index will contain about 160 pages of matter and that 
it may be sold at a price of $2 per copy bound in paper or $3 bound in cloth. 

We ask that all our subscribers, who desire copies of the proposed General 
Index, indicate their desire by filling out and mailing to Popular AsTRONOMY, 
Northfield, Minnesota, the printed form which they will find inserted in this 
month’s copy of the magazine—Tue Epirors. 
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